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ABSTRACT

This study was conducted to assess students’ perceptions of corporate
social respounsibility (CSR) and the impacts of those perceptions on
their thinking and behavior. Structural equation modelling (SEM)
was used to examine the proposed correlations by analysing the
data collected from 787 students at Nong Lam University. Results
showed that there were positive correlations from relatives, social
activity participation, demographics, and self-perception of students’
perception of CSR. Besides, we also found that perception would
positively affect students’ thinking and behavior.
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TOM TAT

Nghién cttu nhim xem xét cac yéu t6 d4nh huéng dén
nhan thidc cta sinh vién vé trach nhiém x& hoi cta
doanh nghiép (CSR), va tac dong clia nhan thic dén ¥
nghi va hanh vi clia cac sinh vien khdo sat. Mo hinh cau
triic (SEM) dugc st dung dé kiém dinh cdc mbi quan hé
thong qua dit liéu thu thap tu 787 sinh vién Truong Dai
hoc Nong Lam TP. H6 Chi Minh. Két qui nghién ciu
chi ra c6 sy tac dong cling chiéu tit cac bién: gia dinh -
ngudi than, tham gia hoat dong phong trao, nhan khau
hoc va tw nhan thic t6i nhan thic vé CSR ciia sinh viéen.
Mat khac c¢6 sy tac dong cling chiéu tit nhan thic cta
sinh vien v& CSR dén ¥ nghi va hanh vi cia chinh minh.

Trach nhiém xa hoi cia doanh nghiép
*Téc gia lien he

Lé Na
Email: lena@hcmuaf.edu.vn

1. Dat Van Dé

Trach nhiém xa hoi clia doanh nghiép (CSR) da
duge nghién cttu tit nhitng nam 30 cla thé ky hai
mudi véi nhitng cong trinh nghién ciu cta Berle
& Means (1932), Luo & Bhattacharya (2006) va
Nguyen (2010). Trach nhiém x& hoi ciia doanh
nghiép 1a van dé quan trong trong quan 1y doanh
nghiép, n6 tac dong dén nhidu mit khac nhau nhu
kinh té (economic responsibilities), phap 1y (le-
gal responsibilities), dao ditc (ethical responsibil-
ities) va tir thién (philanthropic responsibilities)
(Carroll, 1991). Nghién citu ciia Balabanis & ctv.
(1998) da chi ra méi lien he giita CSR va sy phét
trién kinh té trong hoat dong ctia doanh nghiep,
va céc nghien ctu khéc cling chi ra raing CSR lam
cho doanh nghiép phét trién tét hon thong qua
sy hai long ctia khach hang, &nh hudng t6i hanh
vi tieu diing sdn pham, lam gia ting gia tri cho
doanh nghiép (Luo & Bhattacharya, 2006; Marin
& ctv., 2009). Nghién cttu clia Sweeney (2009)
khing dinh CSR tac dong tric tiép dén hoat dong

tai chinh thong qua tiép can ngudn von, gitap thu
hit va thic diy sy phat trién doanh nghiép va
dic biet 1a git chan nhan vien. Con Ali & ctv.
(2010) két luan, CSR 1a yéu t6 quan trong dé giit
chan khach hang. Tém lai, d c6 nhiéu nghién
cttu vé CSR xuat phat tit doanh nghiép hodc chii
doanh nghiép nhim muyc dich phét trién doanh
nghiép lau dai.

Sinh vién 13 d6i tugng dugc dao tao bai ban,
¢6 kién thitc t&t va trinh do chuyén mon cao, vi
dugc dao tao ci kién thiic, kj ning va thai do. Ho
phan 16n 13 thanh nién, tré trung, nhiéu hoai bdo
khdi nghiép, sé 1a nhitng ngudi lao dong tuong lai
trong cac doanh nghiép c6 trach nhiém xa hoi va
la tru cot trong phat trién va bio vé dat nude. Vi
vay viéc nghién ctu nhan thic ctia sinh vien vé
CSR 1a rat quan trong. Sinh vién c6 nhan thtc
t6t vé CSR khi ra trudng 1am viéc sé phat trién x4
hoi, dat nudc duge tét hon. DA c6 vai nghién citu
vé nhan thitc vé CSR clia sinh vién (Fitzpatrick,
2013; Teixeira & ctv., 2018) cac nghién ciu da chi
ra CSR anh huéng bdi gidi tinh, trinh do, kinh
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nghiém va tudi tac. Burcea & Marinescu (2011)
da nhan manh tim quan trong ctia nhan thic
vé CSR ctlia sinh vién tai cAp do hoc thuat, tac
dong t6i mic do tham gia vao cac hoat dong hoc
thuat, tAp huin, hoat dong cong dong. Nghién
cttu trong nudc nhin manh nhan thic vé CSR
ciia sinh vién gdom trach nhiém phap 1y, dao diic,
kinh t& va ti thien (Nguyen & ctv., 2014). Vi vay,
thyc hién moét nghién ctu dé danh gia thyc trang
va do ludong cac yéu t6 4nh hudng t6i nhan thite
vé CSR ctia sinh vién 1a rat can thiét, tit d6 dé ra
cac gidi phap nhim nang cao nhan thic vé CSR
cho sinh vién.

2. Co Sé Ly Luan va Phuong Phap Nghién
Ciu

2.1. Nhan thitc vé& trach nhiém xa hoéi cia
doanh nghiép

Theo Uy ban cong dong Chau Au, CSR 1a khai
niém theo d6 céc cong ty tich hop cac mbi quan
tam xa hoi va moi truong trong hoat dong kinh
doanh va trong sy tuong tac ctia ho vdéi cac bén
lien quan trén co s6 tu nguyén (Dahlsrud, 2008).
Hoi dong kinh doanh thé giGi vi sy phat trién
bén viing tuyén bd nam 2000, thi CRS la cam
két tiép tuc ciia doanh nghiép dé hanh xit c6 dao
diic va déng gép cho phat trién kinh té, dong thoi
cai thien chat lugng cuoc séng cia lyc lugng lao
dong va gia dinh ctia ho, ciing nhu cong dong dia
phuong va xa hoi (Dahlsrud, 2008). Nhiéu nghién
cttu dua ra céc yéu t6 trach nhiém xa hoi khac
nhau, nhung hau hét déu dong nhit c6 4 nhom
13 trach nhiem kinh té; phéap ly; dao didc va tit
thién.

Mzt khéc, cac nghién ctiu chi ra c6 nhidu yéu
t6 anh hudng t¢i nhan thic CSR cia sinh vién
nhu tudi tac, bing cip, gidi tinh va kinh nghieém...
T sy ké thira cac nghién cttu (Carroll, 1991; Fitz-
patrick, 2013; Teixeira & ctv., 2018) va thao luan,
rit ra két luan “c6 nhidu yéu t6 anh hudng toi
nhan thic vé CSR cta sinh vien” c6 thé duge
chia lam 4 nhém nhu sau.

Gia dinh - nguoi than: Gia dinh - thay co - ban
be thuong goi “Gia dinh - ngudi than”, 1a tap hop
nhitng c4 nhan luon bén canh day dé kién thic,
chia sé kj ning va truyén dat kinh nghiém cho
sinh vien. Hing ngay sinh vién chiu cac tac dong
truc tiép tit gia dinh v thay co, cing nhu anh
hudng trong qué trinh giao luu két ndi tit ban be.
Vi vay, néu gia dinh - ngusi than c6 y thic trach

nhiém t6t vé CSR sé anh hudng t6i nhan thic
vé CSR ctia sinh vién. T d6 dit ra gid thuyét
H1: Gia dinh - ngudi than dnh hudng tich cyc t6i
nhan thitc cda sinh viéen vé CSR.

Hoat dong phong trao: Hoat dong phong trao
14 qué trinh sinh vién tham gia vao hoat dong
cia Doan thanh nién, Hoi sinh vién, cac cau lai
bo, doi nhém. Cac hoat dong phong trao ngoai
tao ra san chai, rén luyén stc khée, ki ning, con
gido duc sinh vién séng c6 trach nhiém hon véi
cong dong va x4 hoi. Nén c6 gid thuyét H2: Tham
gia hoat dong phong trao dnh hudng tich cyc t6i
nhan thitc vé CSR cha sinh vién.

Nhan khau hoc: Nhan khau hoc 14 céc yéu td
nhu tudi tac, gidi tinh, kinh nghiem, hoc vén.
Nhiéu nghién citu da chi ra nhan khau hoc anh
huéng t6i nhan thic CSR (Fitzpatrick, 2013;
Teixeira & ctv., 2018). Méi giai doan tudi tac
khac nhau thi nhan thiic vé CSR clia con ngudi sé
khac nhau, nhung theo huéng nhidu tudi thi nhan
thitc cang t6t hon. Nhan thic vé CSR cia nit tot
hon nam gidi, ngudi c6 hoc van cao sé nhan thic
duge CSR rat quan trong, cic nghién citu con chi
ra ring khi CSR t6t, doanh nghiép thudng lam an
hieu qua hon (Fitzpatrick, 2013; Teixeira & ctv.,
2018). Nén c6 gid thuyét H3: Nhan khau hoc anh
hudng tich cyc téi nhan thic cla sinh vien vé
CSR.

Ty nhan thic: Ty nhan thic 14 qua trinh con
ngudi suy nghi, danh gia cac van dé bang tu duy
lap luan, kién thitc hoc tap va quan sét thong qua
hoat dong séng. La qua trinh phat trién ciia nio
bo, lam cho con ngudi biét duge ding-sai, viéc
gl nén-khong nén lam (Bem, 1967; Efron, 1969;
Bem, 1972). Ty nhan thic dua con ngudi bude
t6i cAp do nhan thic cao hon, vh &nh huéng dén
suy nghi va hanh vi. Nén c6 gid thuyét H4: Ty
nhan thic 4nh hudng tich cyc t6i nhan thic vé
CSR cia sinh vién

2.1.1. Y nghi

Y nghi 13 nhitng suy nghi bén trong, nén tang
ctia thai do médi ca nhan. Theo McShane & Von
Glinow (2003), thdi do 1a nhitng phat biéu hay
nhitng danh gi4, ph4n anh cdm thay nhu thé nao
vé mot didu gi d6. Y nghi, duge thé hien thong
qua 3 thanh phan ctia thai do. Thanh phan nhan
thtic, bao gdm ¥ kién hodc niém tin. Thanh phan
anh hudng, 1a cdm nhan hay cdm xtc. Thanh
phan hanh vi, 14 chi § cu x theo mot cach nao
d6 véi mot ngusi hay mot viec gi d6. Trong td

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 18(5)


http://jad.hcmuaf.edu.vn

Truong Dai hoc Nong Lam TP. H6 Chi Minh

chic ¥ nghi, thai d6 quan trong vi né anh hudng
t6i hanh vi. Theo Bui (2011), thai do la nhing
biéu dat c6 tinh danh gi4, lien quan dén cac vat
thé, con ngudi va cic sy kien. Mat khac, ¥ nghi
va thai do xuit phat tit nhan thic. Vi vay cé gid
thuyét H5: Nhan thic cla sinh vien vé CSR anh
huéng tich cyc dén ¥ nghi ciia chinh minh.

2.1.2. Hanh vi

Hanh vi 1a hanh ddng ciia con ngusi trong
chttng muc nao do, khi va chi khi c4 nhan hanh
dong gén v6i mot ¥ nghia chii quan. Hanh vi 13
hanh dong huéng dén ngudi khac, mang tinh chi
quan, xudt phat tit suy nghi (Bailey & Gayle,
2003). Dong co, dao dic sé quyét dinh tGi hanh
vi va hanh dong cta ngusi d6. Thudng ngudsi c6
¥ nghi t6t sé c6 hanh vi t6t (Le & Nguyen, 2016).
Nen c6 gid thuyét H6: Y nghi cla sinh vien vé
CSR anh hudng tich cyc t6i hanh vi ctia chinh
minh.

2.2. Phuong phap nghién ciu

Nghién cttu thyc hien phéng vin 787 sinh vién
Truong Dai hoc Nong Lam TP.HCM, vao thang
12 nam 2018. Két qui nam 43,10%; nit 56,90%.
O ky tic x4 42,60%; thué phong 39,30%; & v6i
gia dinh 11,80% va & v6i ho hang 3,90%. Sinh
vien ctia mau khéo sat ¢6 1,70% bdo mon Cong
nghé hoa hoc; 4,10% bo mon Cong nghé sinh hoc;
4,30% khoa Cong nghé thong tin; 9,30% khoa
Cong nghé thyc pham; 17,30% khoa Chin nudi
th §; 7,60% khoa Co khi cong nghé; 16,50% khoa
Kinh t&; 2,40% khoa Lam nghiép; 7,60% khoa
Maoi truong tai nguyeén; 2,30% khoa Ngoai ngit su
pham; 9,70% khoa Nong hoc; 10,90% khoa Quén
ly dat dai va bat dong san va 6,40% khoa Thiy
san. Mau khéo sat kha can dbi vé gi6i tinh, chd
& va nganh hoc ctia cac sinh vién, va déu dat yéu
cau vé cd mau, nén di do tin cay trong théng ké.

Céc thang do dugc ké thira tit cAc nghién ctu
trude (Luo & Bhattacharya, 2006; Sweeney, 2009;
Teixeira & ctv., 2018) va téng hop xay duyng
them. Két qud khdo sat dugc st dung dé danh
gid va kiém dinh mo6 hinh thang do, mo hinh
nghién citu cung cac gid thuyét nghién ciu va
cubi ciing diing dé so sanh mo hinh cau tric da
nhém. Thuyc hién kiém dinh qua 2 budc: Danh
gia do tin cay ciia cidc thang do thong qua chi sb
Cronbach alpha (0,95 > Cronbach alpha > 0,6)
(Nunnally & Bernstein, 1994) va thyc hién phan

tich nhan t6 khdm pha EFA (Exploratory Fac-
tor Analysis), thang do dugce chap nhan khi tng
phuong sai trich > 50% va he s6 KMO > 0,5
(Anderson & Gerbing, 1988). Kiém dinh mo hinh
nghién cttu st dung CFA (Confirmatory Factor
Analysis) phan tich yéu t6 khing dinh dé khing
dinh do tin cay va do gia tri thang do, sit dung mo
hinh cau trac SEM (Structural Equation Model-
long) dé wéc lugng mo hinh thang do va mo hinh
ciu tric, kiém tra méi quan hé phtc hgp trong
mo hinh.

3. Két Qua va Thao Luan

3.1. Thyc trang nhan thic v& CSR cua sinh
vién

Nhan dinh vé giai doan hinh thanh ¥ thic trach
nhiém ctia con ngudi, 34,40% sinh vién dugc hoi
cho réng tit giai doan sinh ra dén 12 tudi, va
44,00% cho rang tir giai doan 13 dén 17 tudi, va
19,60% lai cho ring tit giai doanh 18 dén 22 tudi.
Tém lai, c6 98,00% sinh vién dugc héi cho ring ¥
thitc trach nhiém cia con ngusi duge hinh thanh
trong giai doan tit lac sinh ra dén 22 tudi.

Nhan dinh vé& ngudn gbc chii yéu hinh thanh
trach nhiém cta con nguoi, 47,40% sinh vién cho
ring phai duge dao tao, 31,40% cho ring c6 thé
dao tao duge va 14,60% cho réng do yéu t6 bam
sinh.

Sinh viéen nhan dinh yéu t6 dnh huéng téi sy
hinh thanh ¥y thitc trdch nhiém ctia con nguoi,
31,40% cho ring do ty § thic dugc, 45,20% cho
ring do yéu t6 gido duc cua gia dinh; 5,50% cho
ring do thay co v ban be, 9,50% cho ring do
chuong trinh dao tao va 8,40% cho ring do céc
yéu tb khac.

3.2. Do ludng cic yéu t6 anh hudng t3i nhan
thic trach nhiém xa hdi cua sinh vién

3.2.1. Kiém dinh thang do

Két qud phan tich nhan t6 khdm phé& Cron-
bach alpha cho thay, Cronbach alpha céac bién
doc lap va phy thuoc déu > 0,6 cu thé: Gia dinh
ngudi than GDNT (0,667); Hoat dong phong trao
HDPT (0,741); Nhan khiu hoc NKH (0,783); Ty
nhan thitc TNT (0,696); Nhan thic vé CSR NT
(0,748); Y nghi YN (0,838); Hanh vi HV (0,846)
(Bang 1). Cac Alpha loai bién < Cronbach al-
pha bién téng. Phan tich EFA cho tri s6 KMO =
0,848 v& Téng phuong sai trich = 50,535%.
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Bang 1. Két qua phan tich EFA, ma tran xoay

Yéu t6

Khai niem Bién quan sat

GDNT1
GDNT?2
GDNT3

Gia dinh - nguoi than

0,510
0,804
0,598

HDPT1
HDPT2
HDPT3

Hoat dong phong trao

0,646
0,756
0,684

NKH1
NKH2
NKH3

Nhan khau hoc

0,635
0,791
0,739

TNT1
TNT2
TNT3
TNT4

Ty nhan thic

0,668
0,484
0,785
0,477

NTTN1
NTTN2
NTTN3
NTTN4

Nhan thitc vé CSR

0,642
0,712
0,579
0,656

YN1
YN2
YN3

Y nghi

0,918
0,715
0,769

HV1
HV2
HV3
HV4
HV5

0,520
0,648
0,770
0,826
0,825

Hanh vi

5,866
21,535
0,846

Eigenvalues
Téng phuong sai trich = 50,535%
Cronbach’s Alpha

2,722
9,162
0,838

1,885 1,583
5,646 4,661
0,783 0,748

1,531 1,271
4,153 3,027
0,696 0,741

1,112
2,351
0,667

Phan tich CFA ap dung két hop v6i phuong
phap uéc lugng ML. Két qud céc bién doc lap,
trung gian va phu thuoc la cac thang do don
huéng, nén ta c6 md hinh t6i han véi Chi-
quare = 537,544; df = 253; (P = 0,000). Chi sb
CMIN/df=2,125 dat yeu cau cho do tuong thich,
(CFI = 0,949; TLI — 0,948; CFI = 0,957) va RM-
SEA = 0,038 két luan mo hinh dat do tuong thich
véi dit ligu thi truong.

Két qué CFA mo6 hinh t6i han khing dinh tinh
don hudng (do sy phit hgp ctia mo hinh va khong
¢6 tuong quan gitta cc sai sd cac bién quan sat)
va gia tri hoi tu ctia 7 thang do don huéng gdm
Gia dinh ngudi than (GDNT); Hoat dong phong
trao (HDPT); Nhan khau hoc (NKH); Ty nhan
thitc (TNT); Nhan thitc vé CSR (NT); Y nghi
(YN) va Hanh vi (HV) déu c6 trong s6 (\;) kha
cao (thip nhat 1a TNT2 = 0,49) va text < 0,05.
Két luan cac bién quan sit dung dé do luong

cac khai niem don huéng déu dat gia tri hoi tu.
Ngoai ra, do tin cay téng hop thang do cac khai
niégm don huéng déu dat gid tri cao (thap nhét
la GDNT = 0,680) va tong phuong sai trich déu
kha 16n (bé nhéat 1a TNT = 0,377) khing dinh
c4c thang do 13 don huéng va dat yeu cau vé do
gid tri vd do tin cdy trong nghién citu (Bang 2).
Cac hé s tuong quan gitta cac khéi niém nghien
cttu déu < 1; P = 0,000 va hé sb t6i han C.R >
2, n6i cach khac, cac khai niém nghién ciu dat
gia tri phan biet (Bang 3).

3.2.2. Kiém dinh mé hinh nghién citu va céc gia
thuyét

Két qua phan tich SEM c6 df = 260; Chi-quare
— 795,315 (P — 0,000); CMIN/df — 3,059 va
(GFI = 0,927; TLI = 0,905; CFI — 0,918 v RM-
SEA = 0,051) déu phu hgp. Két luan mo6 hinh
nghién ciu thich hgp véi dit lieu thu thap tu thi
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Bang 2. Tém tit két qua kiém dinh thang do cac khai niéem don huéng

Sé bién Do tin Tong Trung Gia tri hoi

Thanh phan quan cay tong  phuong  binh hé  tu v& phan
sat hop sai trich s tai bigt

Gia dinh nguoi than (GDNT) 3 0,680 0,427 0,638 Théa man
Hoat dong phong trao (HDPT) 3 0,743 0,492 0,701 Thoéa mén
Nhan khau hoc (NKH) 3 0,785 0,550 0,741 Théa méan
Tu nhan thite (TNT) 4 0,704 0,377 0,608  Théa man
Nhan thiic vé CSR (NT) 4 0,749 0,428 0,654 Thoéa méan
Y nghi (YN) 3 0,847 0,650 0,805  Théa man
Hanh vi (HV) 5 0,832 0,500 0,704 Théa méan

Bang 3. Két qua kiém dinh gia tri phan biét gita cac khai

niém nghién ciu

Mbi quan hé E S.E C.R P
GDNT <+ HDPT 0,209 0,035 22,663 0.000
HDPT <+ NKH 0,107 0,035 25,164 0,000
NKH <+ TNT 0,001 0,036 27,990 0,000
GDNT <+ NKH 0,124 0,035 24,735 0,000
HDPT <+ TNT 0,129 0,035 24,609 0,000
GDNT <+ TNT 0,104 0,035 25,241 0,000
GDNT <« NT 0,154 0,035 23,989 0,000
GDNT YN 0,099 0,036 25,369 0,000
GDNT « HV 0,093 0,036 25,523 0,000
HDPT <« NT 0,153 0,035 24,014 0,000
HDPT < YN 0,134 0,035 24484 0,000
HDPT <« HV 0,157 0,035 23,916 0,000
NKH <+ NT 0216 0035 22497 0,000
NKH <« YN 0,250 0,035 21,703 0,000
NKH <« HV 0,075 0,036 25,990 0,000
TNT « NT 0,127 0,035 24,659 0,000
TNT « YN 0,029 0,036 27,217 0,000
TNT <« HV 0,107 0,035 25,164 0,000

NT > YN 0,186 0,035 23,212 0,000

NT & HV 0150 0035 24,088 0,000

YN < HV 0082 0,036 25807 0,000
truong. trong mo hinh 12 tin cay. Hon thé, két qua SEM
Udc lugng R2 — 0,464, bién Nhan thiqe  udc lugng mo hinh chudn héa cho thiy cac gia

(Nhan thic)
clia sinh vien vé CSR (NT) dugc giai thich boi 4
yéu t6 Gia dinh - nguoi than (GDNT); Hoat dong
phong trao (HDPT); Nhan khau hoc (NKH) va

Ty nhan thic (TNT). R2. = 0,205, bién Y
(Y nghia)

nghi (YN) dugc gidi thich béi yéu t6 Nhan thic
vé CSR (NT) ciia sinh vién. R?Hanh vy = 0,031,
bién Hanh vi (HV) dugc gidi thich béi nhan t6 Y
nghi (YN) ctia sinh vién.

Kiém dinh Bootstrap véi s6 lugng mau lap lai
N = 1000, két qua < 0,001 két luan cac udc lugng

thuyét H1, H2, H3, H4, H5 vA H6 c6 P = 0,000
nén dugc chap nhan (Bang 4). So sanh sy khéc
biét ctia mo6 hinh nghién citu theo bién dinh tinh
nam - nit. Két qua khong c6 sy khéc biét theo
nhém kiém dinh (Bang 5).

3.3. Thao luan

Két qué nghién citu chi ra 4 nhan t6 4nh hudng
t6i nhan thic vé CSR cda sinh vién véi R2
46,4%. Vay dé nang cao nhan thic CSR cho sinh
vién can thyc hién nhimmg bién phap sau.
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Bang 4. Quan hé gita cdc khai niém trong mo hinh

Gia thuyét Mbi quan hé Estimate S.E. C.R. Kiém dinh
H1 GDNT <« NT 0,120 0,033 26,283 0,000 Chap nhan
H2 HDPT < NT 0,130 0,033 26,133 0,00 Chép nhan
H3 NKH <« NT 0438 0027 21,004 0000 Chép nhan
H4 TNT <« NT 0347 0,029 22641 0000 Chép nhan
H5 NT & YN 0452 0026 20,741 0,000 Chép nhan
H6 YN & HV 0177 0,032 25418 0,000 Chép nhan

Bang 5. Su khac biét theo gidi tinh
Bién kiém dinh ~ Mo hinh so sinh ~ Chi-square = Df p
e e Bat bién titng phan 1141,446 520 0,000
(gﬁlﬁﬂ) Kha bién 1151,857 526 0,000
Gi4 tri khac biet 10,411 6 0,108

3.3.1. Bién phép riit ra tir phan tich cac bién nhan
khéu hoc cho sinh vién

Bién Nhan khau hoc (NKH) t4c dong dén bién
Nhan thic vé CSR (NT) ctia sinh vien véi he sé
0,438, két qui nay ciing théng nhat v6i nghién
cttu ctia Fitzpatrick (2013) va Teixeira & ctv.
(2018). Két qua 3 thang do ctia bién Nhan khau
hoc 1a (Giéi tinh) NKH2 = 0,786 v6i P = 0,000;
(Ving mién) NKH3 = 0,723 v6i P = 0,000; va
(Trinh do, bang cap) NKH1 = 0,713 v6i P =
0,000. D& nhan thic v& CSR ting can thic day
cac gia tri nhan khau hoc cho sinh vien. Yéu t6
trinh do, bing cap c6 thé cai thien dugc trong
ngdn va trung han. Sinh vién c6 trinh do sé biét
dugdc noi dung va tAm quan trong ciia CSR. Viéc
nang cao trinh do6 cho sinh vién hét stc quan
trong, sinh vién can dugc trang bi cac kién thitc
chuyén nganh va céc kién thic vé tu nhién, x4
hoi, dao dic, phap 1y, trach nhiem xa hoi,... dé
ra truong lam tét cac cong viec. Mat khac, viéc
da dang ving mién gitp sinh vién c¢6 co hoi giao
luu va thich nghi v6i nhiéu vung vin héa, hoc héi
dudc tinh uwu viét ciia cac ving mién gitp phat
trién ban than va nhan thic duge t6t hon vé CSR.

3.3.2. Nang cao kha nang tu nhan thic cho sinh
vién

Bién Ty nhan thic (TNT) anh hudng tdi bién
Nhan thic vé CSR (NT) ciia sinh vien v6i hé s6
14 0,347. Bién TNT dugc do bing 4 thang do véi
he s6 tac dong 13 TNT1 Y thic ty gidc (0,612);
TNT2 Moi trudng séng (0,490); TNT3 Chiu trach
nhiem vé dao ditc (0,728) va TNT4 Y thrc trach
nhiém (0,593) déu dat § nghia théng ké. Vi vay,

dé tang cudng nhan thic ciia sinh vien vé CSR
can nang cao kha nang ty nhan thidc. Khi sinh
vién ty nhan thic duge CSR sé phat huy dugce
tinh doc lap trong suy nghi vd hanh dong. Dé
lam dugc viéc ndy, chuong trinh hoc can cung
cap cac hoc phan vé tu duy, phap luat, vin héa
doanh nghiép, hon nita 14 cac hoc phan lién quan
téi CSR,... Viec bd sung cac hoc phan vé CSR
vao chuong trinh dao tao cac truong dai hoc trén
thé gi¢i da thyc hien tir kh& s6m, khong nhing &
cac chuong trinh sau dai hoc ma ngay ca chuong
trinh dao tao dai hoc (Theger Christensen & ctv.,
2008). Thong qua chuong trinh, day cho sinh vién
tu duy doc lap, phuong phap phan bién logic, kién
thitc vé dao dic, trach nhiem. Tir d6 sinh vién sé
nhan thic duge nhitng gi 1a ding-sai, sé ty nang
cao dugc y thic tu giac, ty chiu trach nhiém,
nang cao hon khi ning nhan thitc vé CSR cia
minh.

3.3.3. Tang cudng hoat déng phong trao cho sinh
vién

Bién Hoat dong phong trao (HDPT) tac dong
t6i bién Nhan thic ciia sinh vien vé CSR (NT) la
0,130. Bién HDPT dugc do luong bing 3 thang
do v6i két qud 1a HDPT1 Tham gia hoat dong
Doan-Hoi (0,674); HDPT2 Tham gia hoat dong
tinh nguyén (0,719) va HDPT3 Tham gia hoat
dong cac cau lac bo (0,710) déu dat ¥ nghi théng
ke. Dé ting nhan thitc v& CSR cho sinh vién
can ting cuong hoat dong phong trdo. Thong
qua trai nghiém cac hoat dong phong trao sinh
vién sé& nhan thic t6t hon tam quan trong ctia
CSR. (Hién mot sé hoat dong phong trao gido
duc CSR cho sinh vién rat t6t nhu: Mua he xanh

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 18(5)


http://jad.hcmuaf.edu.vn

Truong Dai hoc Nong Lam TP. H6 Chi Minh

tinh nguyén; Xuan tinh nguyén; Trung thu cho
em; Ngay moi truong thé gidi 5/6; Hién méu tinh
nguyén,...). Vay dé nang cao hon nhan thic vé
CSR cho sinh vién can c6 thém cac chuong trinh
¢6 tinh lien tuc, cy thé nhu “Ngay chii nhat xanh”
dé xuét méi sinh vién thyc hien 1 ngay chii nhat
xanh trong mdi hoc ky, nha truong cho sinh vién
dang ky online va thuc hién, sé dat cAc muc tiéu
(1) G&n trach nhiem cia sinh vién v6i moi trudng
sdng; (2) Tao khuon vién truong xanh sach dep;
(3) gidm chi phi nho stc lao dong ciia sinh vién;
(4) C6 thé tao higu ting tich cyc trong xa hoi, viec
ap dung giao cho Doan Thanh nién, Héi Sinh vién
lén ké hoach va thyc hién.

3.3.4. Nang cao CSR cho Gia dinh - ngudi than

Bién Gia dinh - nguoi than (GDNT) tac dong
len bién Nhan thitc vé CSR (NT) cia sinh vién 1a
0,120. Bién GDNT dugc do bang 3 thang do véi
két qué 1a GDNT1 Ban be (0,523); GDNT2 Thiy
c6 (0,838) va GDNT3 Gia dinh (0,552) déu dat §
nghi théng ké. Vay mudn ting cudng nhan thitc
vé CSR cho sinh vién can nang cao nhan thic
CSR cua gia dinh va nguoi than. Tac dong cla
thang do GDNT2 la vugt trdi so v6i hai thang do
con lai, nén anh huéng ciia thay co lén bién Gia
dinh - nguoi than 1a rat 16n. Vay Thay co can lam
guong dé sinh vién noi theo, nhu trong cong viec
can hét long thuong yéu gitp dé hoc tro, cé trach
nhiém v6i chat lugng dao tao, trong danh gia can
cong bing, chudn muyc. .. tao nén dao ditc nghé
nghiép tot va lan téa cho sinh vien. Mat khac, dé
con chau cu thé la sinh vién c6 CSR t6t, trudce
tién phu huynh can guong méu, con chiu sé noi
theo. D& nang cao két qua gido duc sinh vién can
c6 sy két hop chit ché gitta nha truong va gia
dinh, hai bén cin thudng xuyén trao déi vé tinh
hinh hoc tap va phét trién ciia sinh vién.

3.3.5. Ham y gép phan tac déng hanh vi cia sinh
vién

Nhan thic vé CSR sé& &nh hudng t6i ¥ nghi
va hanh vi ciia sinh vién, két qua nghién ctu da
chi ra Nhan thic vé CSR (NT) tac dong dén Y
nghi (YN) 1 0,452 va Y nghi (YN) tac dong dén
Hanh vi (HV) 12 0,177. Vi vay dé ¥ nghf va hanh
vi dugc t6t can thyc hien ddo tao can bing giita
“kién thiic”; “k§ nang”; “thai do”. T trudc t6i nay
cac truong dai hoc Viét Nam néi chung va Truong
Dai hoc Nong Lam TP. Hd Chi Minh néi riéng
dao tao ning vé han lam, nay ngoai kién thic

chuyén nganh, can trang bi cho sinh vién vé k§
nang (tu duy; thu thap danh gia thong tin; giao
tiép...) va thai do, vi thuong thai do t6t sé dan
dén hanh vi tét. Dé lam duge viéc nay, chuong
trinh dao tao can dugc bd sung thém tin chi vé
ky nang va thai do.

4. Két Luan va Kién Nghi
4.1. Két luan

Két qua nghién citu déng gép 2 mit, 14 phuong
phap nghién citu va gia tri st dung.

Vé mat phuong phap: Nghién citu da bd sung
thém céac thang do ctia cdc bién nghién citu: gia
dinh ngusi than, hoat dong phong trao, nhan
khau hoc, ty nhan thitc, nhan thiic vé CSR cia
sinh vién, § thic v hanh vi. Cac thang do déu
dat dugc do tin cay va gia tri phan biét, da md
thém hudng do ludng nhan thitc vé CSR.

Vé mit gia tri noi dung: Tit két qué téng hop
787 quan sat, nghién cttu da chi ra dugc giai doan
hinh thanh va c4c yéu t6 dnh hudng t6i nhan thic
vé CSR cia sinh vién. Bén canh d6 nghién citu
con chi ra duge cac bién va thang do diing dé do
luong nhan thitc vé CSR ciia sinh vién 13 gia dinh
ngudi than, hoat dong phong trao, nhan khau hoc
va tit nhan thite. Mt khéic két qua con chi ra c¢6
mbi lien quan ti nhan thic vé CSR t6i § nghi va
hanh vi. Tt d6 da dé ra dugc mot sd gidi phap
nhim nang cao nhan thitc vé CSR cho sinh vién
c6 ¥ nghia thyc tién cho cac nha quan tri dai hoc
Viet Nam néi chung va Truong Dai hoc Nong
Lam TP. H6 Chi Minh la rat can thiét.

4.2. Kién nghi

Tuong ty cac nghién ctiu khéc, khi st dung két
qué can luu §.

Nghién ctiu chi xem xét 4 yéu t6 tac dong dén
Nhan thtic vé CSR ciia sinh vién (gia dinh - ngudi
than; hoat dong phong trao; nhan khau hoc va tu
nhan thic), nhung trong thyc té c6 nhiéu yéu t6
khac tac dong nhu chuong trinh dao tao, van héa,
tin ngudng,...

Dé c6 giai phap tot hon cho cic nha quin tri
dai hoc, viéc thu thap sb lieu nén duge phii khap
TP. H6 Chi Minh ho#c c& nuéc khi d6 két qué sé
khach quan hon.
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ABSTRACT

This study was carried out under nethouse conditions in Chau Doc city
with 6 types of black tomatoes to select the potential ones suitable for
the local ecological conditions. The objective of this research was to eval-
uate growth parameters, fruit quality, and adaptability characteristics of
black tomato varieties under nethouse conditions in Chau Doc city. The
results showed that some promising cultivars had an early harvest ranging
from 90 days to 103 days such as Indigo Rose, Viagra Socolate, black Rus-
sia, Cherry Chocolte, Black Baron and Savior. All cultivars had a plant
structure well adapted to the local nethouse conditions in Chau Doc city.
Variety Cherry Chocolate gained the highest fruit setting with 203. Vi-
agra Socolate, black Russia, Cherry Chocolte gained higher at over 4,0
tons/1,000 m?. The lowest yield of the Black Baron was obtained at 2,83
tons/1,000 m?. The Savior was obtained at 7.05 tons/1,000 m? with a
relatively good fruit quality. Briefly, the promising cultivars are Viagra
Socolate, Cherry Chocolte, black Russia and further research is needed to
evaluate their real field production.

Cited as: Nguyen, C. V. (2019). Evaluation of growth and development of some varieties of tomato
(Lycopersicon esculentum Mill) under nethouse conditions in Chau Doc. The Journal of Agriculture

and Development 18(5), 10-17.
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Khao sat kha ning sinh truéng va phat trién ctia mot sb gidng ca chua (Lycopersicon
esculentum Mill) trong diéu kién nha luéi tai Thanh phé Chau Déc

Nguyén Vin Chudng

Khoa Nong Nghiép, Truong Dai Hoc An Giang, An Giang
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TOM TAT

Nghién cttu dugce thue hién tai Thanh phé Chau Ddc trong diéu kién nha
ludi véi 06 gidng ci chua den dé chon dugc giéng ca chua phit hgp didu
kién sinh thai dia phuong v6i muc tiéu danh gia céic chi tiéu sinh trudng,
pham chit trai va dic tinh thich nghi ciia cic gidng ci chua den trong
diéu kién nha ludi tai TP. Chau Dbc. Két qud nghién citu cho thiy 06
giéng két thiic thu hoach géom Indigo Rose, Viagra Socolate, Den Nga,
Cherry Chocolte, Baron Den va Savior tit 90 dén 103 ngay. Tat ci cac
gibng trong nghién citu c¢6 ciu tric than thich nghi tét véi didu kién
trong nha ludi tai Chau Déc. Ty lé dau qua clia gibng Cherry Chocolate
cao nhat dat 203 trai. Cac gidng Viagra Socolate, Den Nga, Cherry
Chocolte c6 niang suit thyc thu cao trén 4 tin/1.000 m?, trong dé thip
nhit 13 Baron Den chi dat 2,83 tin/1.000 m?, cao nhit la Savior dat 7,05
t4n/1.000 m? va chat lugng qua tuwong d6i tét. Tom lai, cac gidng Viagra
Socolate, Den Nga, Cherry Chocolte can dugc tiép tuc nghién citu trong
cac vu mila tiép theo nhim danh gia tiém ning clia cic gidng nay va ap

Nguyén Van Chuong
Email: nvchuong@agu.edu.vn

1. Dt Van Dé

Ca chua (Lycopersicon esculentum Mill) 1a loai
rau dn qui mang hiéu qud kinh té vi gia tri
vé dinh dudng cao, bén canh d6 ca chua c6 ¥
nghia tich cyc trong viéc luan canh tang vu. Chau
D6c khong trong duge ci chua, dén nam 2013 da
thanh cong v6i mo hinh trong ca chua ghép gbe.
Déng thai, viec 4p dung ki thuat ghép gbc ca tim
gitip cay ci chua sinh trudng va chéng chiu véi
diéu kién ngoai cdnh ciing nhu ap lyc sau bénh
tot hon. Sau do6 tiép tuc md rong dién tich trong
ca chua ghép va phat trién hon nita véi mo hinh
trong ca chua trong nha mang véi ki thuat trong
ban thily canh trén gi4 thé, tusi nhé giot tiép tuc
cho két qua kha quan. Trong nam 2015 va 2016,
nong dan da tién hanh trong thit giéng ca chua
den két quad nhan dugc rat khd quan, ciy trong
phét trién tdt, gid cao hon so véi ca chua thuong.
Ca chua den 1 loai cay trong cho gié tri sdn xuét
va thanh phan dinh dudng cao véi ham lugng
vitamin v3 chat chéng oxi héa rat cao, chita an-
thocyanin, chat chéng oxy héa c6 trong qué viet

dung vao thuc té sdn xut.

quét (Dang & ctv., 2009). Dong thoi, anthocyanin
ciing 14 thanh phan khong thé thiéu trong céc loai
thiyc pham chitc ning va thye pham khéc, didu do
hoan toan pht hgp véi xu huéng hién nay cia cac
nudc trén thé gidi 13 nghién ctu khai thac tinh vu
viét clia cac hop chit tit thien nhien phuc vu cho
céc nhu ciu nang cao cudc sdng clia con ngudi.
Do vay, muc tiéu nghién citu nhdm danh gié cac
chi tiéu sinh truéng, phadm chét trai va dic tinh
thich nghi clia cac gidng ci chua den trong didu
kien nha luéi tai TP. Chau Déc, tinh An Giang.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vat lidu

Thi nghiém dugc tién hanh trong nha Iudi vu
He Thu tir thang 5/2017 dén thang 9/2017, tai
phuong Chau Pha B, TP. Chau Dbéc, tinh An
Giang.

Sau giong ca chua den: Indigo Rose, Viagra
Socolate, Den Nga, Cherry Chocolte, Baron Den
va, Savior (gidng do cong ty Syngenta Viét Nam
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phan phéi) dugc ghép gbc ca tim EG 203 chiu
Gng va chiu han t6t ciia Trung tam Nghién ctu
va phat trién Chau A (AVRDC).

Gia thé trong: dugce phéi tron hdn hop tro trau,
triu sdng, xo dita, phan hitu co 0 oai, phan hitu
0 vi sinh, phan lan ti lé 30:10:30:10:5:2,5 (%) va
nam Trichoderma.

Chau nhya dudng kinh 40 cm.

He théng éng tudi nhé giot két hop tusi nuse
v6i dinh dudng (Cong ty Khang Thinh). Dinh
dudng sé dugc pha vao nude, phdi hgp tudi nude
va bén phan vao cac dot bén. Giai doan méi trong
khong st dung nhiéu phan dam va chét kich thich
sinh truéng dé lam hd, bung vét ghép. Phan bén
va nong dugc: 0- 52 - 34, 12 - 61 - 0, K3SOy, hitu
co 5.4.3, Mg, Ca, Zn, Bo, Super Cal 8, Tomato
Plus, Obaone 90 WG, Chess, Close, Prevathone,
Benivia, Tricoderma, phéi hgp chat bam dinh khi
phun thudc bénh va dau khoang khi phun thubc
trit sau, ray.

2.2. Phuong phap
2.2.1. B tri thi nghiém

Thi nghiém dugce bd tri theo thé thitc khéi hoan
toan ngau nhién theo chidu bién dong anh sang
bao gdm 6 nghiém thic, mdi nghiém thic 1a 1
gidng ci chua den v& 1 nghiém thic lam déi ching
(Savior). Méi nghiém thitc ¢6 6 chau (cay), 4 1an
lap lai. Cac nghiém thitc gdbm NT1: Ca chua den
Indigo Rose, NT2: Ca chua Viagra Socolate, NT3:
Ca chua Den Nga, NT4: Ca chua Cherry Choco-
late, NT5: Ca chua Baron den, NTDC: Ca chua
Savior. Khodng cach trong bé tri cac tdi cach
tai 40 cm, hang cach hang 80 cm. Mat do 3.000
chau/1.000 m2. Méi nghiém thic 2 m? (6 chau).
Dién tich thi nghiém: 2 m? x 6 NT x 4 = 48 m?2.

2.2.2. Ky thuat canh tac

Chuan bi cay con: Gbc ghép ca tim EG 203
dugc gieo trudc 3 - 7 ngay. Ngon ghép ca chua
den gieo trén khay véi gid thé hén hgp mun xo
dita va phan hitu co vi sinh, ti I& 10:0,5 tron déu,
tusi that am. Khi cay cao 10 cm - 15 cm, c6 4
- 6 15 that ddi véi gde ci tim va cao 15 cm - 18
cm d6i v6i ngon ca den, cay cing cap, khong sau
bénh, dudng kinh gbc va ngon tuong duong nhau
thi tién hanh ghép. Khoang 12 - 15 ngay sau khi
ghép, cay khée manh, khong sau bénh, lién vét
ghép 1a di tieu chuin dé trong.

Trong cay ghép: Trong vao budi chiéu mat, vét
ghép phai ndm trén mit dat, cd6 dinh cay ghép
tranh lam tén thuong vét ghép. Tia bd cac choi
clia ngon ghép khi vita nhi ra, méi cay chi dé lai
1 than chinh vA 2 nhanh cip 1 & sat dudi chum
hoa tht nhit, sau d6 dé cay ra nhidu nhanh sé
cho nhidu hoa. Tién hanh lam gian sau khi trong
2 - 3 tuan, cay cao 30 cm - 40 cm.

Bo6n phan: Phan bon sé duge pha vao nudc,
phéi hop tu6i nuée va bén phan vao cac dgt bon.
Giai doan mdi trong khong sit dung nhidu phan
dam v chit kich thich sinh truédng dé& lam hd,
bung vét ghép. Lugng phan b6 duge trinh bay
trong Bang 1.

2.2.3. Cac chi tiéu theo déi

Cac chi tiéu theo doi gom: Thoi gian sinh
trudng ciia cic gidng cd chua; chidu cao cay (cm):
do doc theo than chinh tit ¢d ré dén dinh sinh
trudng clia cay; thanh phan nang sut: S6 trai
trén cay dugc xac dinh bing cach dém sb trai trén
tiing cay qua tat cd céc lan thu hoach rdi cong
téng; trong lugng trai trén cay (kg/cay): Can tat
ca trai clia ting cay & cic 1an thu hoach, rdi cong
téng; pham chit trai: Do khac mau vé trai va ham
lugng Anthocyanin trong trai, ham lugng vitamin
C thit trai (mg/100 g).

2.2.4. Phuong phap phéan tich

Mau v6 trai duge do biing may do mau Chroma
Meter CR - 400, do & vi tri dau, gita va & cudi
trai. Ham Lugng Anthocyanin trong trai duge do
béng phuong phap pH vi sai. Ham lugng vitamin
C thit trai (mg/100 g) dugc do biang phuong phap
xéc dinh ham lugng vitamin C (Axit Ascobic)
theo tieu chuan Viet Nam - TCVN 4715:1989.

2.3. Phuong phap xi 1y s liéu

St dung chuong trinh Microsoft Excel nhap
licu, vé dd thi vd phan mém MSTASC dé théng
ké va phan tich sb liéu.
3. Két Qua va Thao Luan

3.1. Thai gian sinh trudng cta cic gidbng ca
chua

Két qua Bang 2, thoi gian tit khi trong dén trd
hoa clia cac giéng khong cdch nhau nhidu. Hai
giéng Cherry Chocolate va Savior tré hoa sém

Tap chi Nong nghiep va Phdt trien 18(5)
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Bang 1. Lugng phan bén (1.000 m?)

Dinh dudng ngay sau trong

Loai phan Tongso  Gid the g5 35 30.45 45-75 75105
Borat (kg) 0,5 0,5 - - - - -
Tricoderma (lit) 16 16 - - - - -
12-6 -0 (kg) 38 - Céch ngay/lan - -
0-52- 34 (kg) 44 - Céch ngay/lan - -
K2SO4 (kg) 36 - - - - Céch ngay /lan
HC 5.4.3 (lit) 10 - - - - Céch ngay /lan
Mg (kg) 40 - Céch ngay /lan

Ca (kg) 30 - Céch ngay /lan

Phan bén trung, vi 2 - 3 ngay 1 lan tuy nhu cau dinh dudng
lugng (Zn, Bo) (g) 13 - tung giai doan

Super Cal 8 (lit) 1 - - - 7 ngay/lan phun tréi
Tomato Plus (1it) 0,5 - - - 7 ngay/lan phun 14

Bang 2. Thai gian trd, thu hoach, kéo dai va két thiic thu hoach ciia gidng ca

chua tai nha lu6i Tp. Chau Déc, tinh An

Giang

Thoi gian sau khi trong (ngay)

Thoi gian kéo

Giéng

thu hoach thu hoach (nedv)
Indigo Rose 23 45 103 58
Viagra Socolate 21 50 105 55
Den Nga 23 50 95 45
Cherry Chocolte 19 52 97 45
Baron Den 22 60 90 30
Savior 19 45 105 60

(19 NSKT), ké d6 1a gibng Viagra (21 NSKT),
tré nhét 14 2 giéng Indigo Rose vh Den Nga (23
NSKT).

Thai gian thu hoach s6m nhét 14 giéng Indigo
Rose va Savior (45 NSKT), cac gibng con lai ¢6
thoi gian thu trai mudn hon tit 50 - 60 NSKT.
Riéng gidéng Baron Den phai thyc hién bién phap
rung cay vao budi sing dé hd trg thu phén.

Mic du duge trong trong diéu kién ky thuat
canh téc gidng nhau nhung thoi gian kéo dai, thu
hoach khong gidng nhau giita cac giéng. Thaoi gian
thu hoach dai nhat 1a giébng Savior (60 ngay), ké
dén la gidng Indigo Rose (58 ngay), gidng Baron
Den ¢6 thoi gian thu hoach ngdn nhét (30 ngay),
thoi gian thu hoach c6 thé do dic tinh di truyén
ciia gidbng v kha nang thich nghi véi diéu kién
ngoai canh.

Cac giéng khao nghiem hau hét 13 gidng nhap
noi tit Nga va M§ nén so vé diéu kién khi hau
tai Viet Nam c6 phan khac biét nhidu dic biét 1a
nhiét do. Day c6 thé 1a nguyén nhan anh hudng
dén sinh trudng va phat trién ctia cay trong.

3.2. Chiéu cao than chinh

Két qua Hinh 1 cho thay trong thoi gian khao
sat chidu cao than chinh ciia cac giéng ca chua
trong trong nha ludi qua cac giai doan c6 sy khac
biét théng ké & mic § nghia 1%, gidng Cherry
Chocolate c6 chidu cao thap nhat tai giai doan
15 NSKT 1a 20,8 cm nhung lai cao nhat § giai
doan 105 NSKT (199 c¢m), ké dén la giéng Vi-
agra (173 cm) va gidng Indigo Rose (141 cm).
Giéng Den Nga c6 chiéu cao thap nhét (120 cm).
Téc do tang trudng chidu cao than chinh cia
céc gidbng ca c6 khac nhau qua ting giai doan.
Giéng Cherry Chocole tiang truéng manh nhét
tit giai doan 15 - 60 ngay (3,61 cm/ngay - 3,97
cm/ngay - 3,11 cm/ngay), ké dén 1a Viagra. Giai
doan 30 - 45 NSKT 13 giai doan céc gidng c6 tdc
do ting trudng manh nhat (2,11 cm/ngay - 3,97
cm/ngay). Tit giai doan 45 NSKT vé sau hau hét
céc gibng tang trudng cham dan va cham nhét &
giai doan 75 - 105 NSKT gan nhu khong dang ké
(0,03 cm/ngay - 0,12 cm/ngay), giai doan nay cht
yéu cung cap dinh dudng dé két trai va nudi trai.
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Hinh 2. S6 trai trén cay cfia 6 gidong ca chua tai nha mang (Chau Déc, 05 - 09/2017).
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Bang 3. Trong lugng tréi trén cay va ning suét clia 6 giéng ca chua tai nha luéi

Gibn TL tréi/cay Ning suét
5 (kg/cay) (tdn/1.000 m?)

Indigo Rose 1,89 5,66
Viagra 1,47¢ 4,42°¢

Den Nga, 1,68P¢ 5,03be
Cherry Chocolate 1,71b 5,14P
Baron Den 0,944 2,834
Savior 2,352 7,052

F kk kk

CV (%) 9,38 9,39

*dC4c s6 trong cung ¢ot ¢6 chir s6 theo sau giéng nhau thi khong c¢6 khéc biet qua phan tich Ducan;
** Khac bigt mirc y nghia 1%.

Bang 4. Do khac mau vé trai vd ham lugng anthocyanin ciia 6 giéng ca chua trong
tai nha luéi (Chau Déc, 05 - 09/2017)

Gidng Do khéc mau vo trai  Anthocyanin (ug/kg)
Indigo Rose 30,7 1,70
Viagra 32,9 1,50
Den Nga 29,5 1,70
Cherry Chocolate 31,0 1,10
Baron Den 29,7 1,90
Savior 35,1 1,40
F! ns ns
CV (%) 11,5 12,9
Ins: khac biet khong c6 § nghia théng ke (P > 0,05).
0,8
0,71
0,7
o 0,6
[=]
=
= 05
£
— 0,4
o 0,35
§=
£ 0,3
s 0,2
= 0,18 !
> 0,2 0,15 0,15
0

Indigo Rose  Viagra Pen Nga Cherry Baronben  Savior
Chocolate

Hinh 3. Ham lugng Vitamin C ciia 6 giéng ca tai nha lu6i (Chau Débc, 05 — 09/2017).
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Giai doan dau khi cay mdi vao nha (1 - 15 NSKT)
cay c6 biéu hién 14 xodn v vang nhe nhung sau dé
lai 6n dinh trd lai, dén giai doan 30 - 45 NSKT
cay c6 bo ré da phat trién lai v da dan thich
nghi voi diéu kién bén trong nha nén sinh truéng
nhanh.

3.3. Thanh phan ning suit
3.3.1. S trai trén cay

Két qua Hinh 2 cho thiy, téng sb trii trén cay
cla 6 giéng ci chua c6 sy khac bigt thdng ke mitc
¥ nghia 1%, giébng Cherry Chocolate cho s6 trai
trén cay cao nhat (203 trai) va gidng Baron Den
6 s0 trai trén cay thap nhat (27 trai). Trong khi
gibng Savior c6 sb trai trén cay thap (66 trai)
ding vi tri thit 2 v& mit théng ké. Diéu nay phu
hgp v6i nghién citu ctia Ta (2005), s6 lugng trai
trén cay phu thuoc vao dac tinh di truyén cla
gidbng va tuong quan chit v6i ning sult. Dong
thoi, ciing chiu tac dong I6n ctia didu kién ngoai
canh va ky thuat canh tac.

3.3.2. Trong lugng trai trén cay

Két qua tir Bang 3 cho thiy trong lugng trai
trén cay cla 6 gidng ca chua c6 st khéac biét thong
ké & mic § nghia 1%, cao nhéat 1a gidng Savior
(2,35 kg/cay) va thap nhat la giong Baron Den
(0,940 kg/cay), 2 gibng Indigo Rose va Cherry
Chocolate c6 trong lugng trai lan luge la 1,89
kg/cay va 1,71 kg/cay ding vi tri thit 2 va khong
khac biet. Gibng Savior c6 sd trai trén cay it
nhung c6 trong lugng trung binh tréi lai cao (33,1
g/tréi) diéu nay lam cho gidng Savior dat trong
lugng trai cao nhit. Ning suit clia 6 giéng ca
chua c6 sy khac biét théng ké & mitc y nghia
1% cao nhat 1a gidng Savior (7,05 tan/1.000 m?),
thap nhat 1 gidng Baron Den (2,83 tan/1.000
m?). Gidng Indigo Rose va Cherry Chocolate cho
ning suat lan luge 1a 5,66 tan/1.000 m? va 5,14
tan/1.000 m? khong khac biét, trai len mau dep
vé cAm quan, rat dugc ngudi tieu ding ua thich.

3.4. Pham chét trai

3.4.1. Ham lugng Vitamin C (mg/100 g)

Ham lugng vitamin C c¢6 sy khéc biét thong ke
& mic § nghia 1% (Hinh 3). Gidng Savior ¢6 ham
lugng vitamin C cao nhét (0,71 mg/100 g), giéng
Indigo Rose c6 ham lugng vitamin C thap nhét va
tuong duong véi Cherry Chocolate (0,15 mg/100

g). Céc gidng con lai c6 ham lugng vitamin C 1an
lugt 1a 0,18 mg/100 g - 0,2 va 0,35 mg/100 g.
Theo Ta (2005), ham lugng vitamin C dugc qui
dinh béi diic tinh giéng.

3.4.2. b6 khac mau vo trai va ham lugng antho-
cyanin

Mau sic qud 1a yéu té quyét dinh truc tiép
dén gia tri thuong phadm va la dic trung cia
gibng nhung ciing chiu tac dong manh cta diéu
kién ngoai canh, dic biét 1a anh sang va nhiét do
Khong khi.

Mau sic vo trai clia 6 gidng khong c6 st khéc
bigt thong ké. Nhin chung, mau sic vé tréi cla
6 giéng ca chua c¢6 3 mau: vo trai mau do (giéng
Savior va Viagra), v trai mau nau (chocolate)
13 gibng Cherry Chocolate va mau nau den & 3
giéng Indigo Rose, Den nga va Baron Den. Theo
Ta (2002) sic t6 hinh thanh & nhiét do 20°C, mau
sdc qud 1a dic trung cla gidng.

Két qua tit Bang 4 cho thiy trong trong céc
gidng khdo sat c6 chita mot lugng anthocyanin
mic du ham lugng khong cao va khong céd sy
khac biet thong ke, dao dong tir 1,1 ug/kg - 1,9
ug/kg. Theo Dai (2008), anthocyanin 1a hgp chat
mau hitu cd ¢6 ngudn gbc tit nhién, thuéc nhom
flavonoid, c6 mau dé, do tia.

4. Két Luan

Két qua nghién cttu cho thiy 06 gidng két thiic
thu hoach gdm Indigo Rose, Viagra Socolate, Den
Nga, Cherry Chocolte, Baron Den va Savior tit
90 dén 103 ngay. Ty ¢ dau qua ctia giéng Cherry
Chocolate cao nhat dat 203 trai. Cac giéng Via-
gra Socolate, Den Nga, Cherry Chocolte c6 nang
suat thyc thu cao trén 4 tan/1.000 m?, trong do
thap nhéat 1a Baron Den chi dat 2,83 tan/1.000
m?, cao nhéat 1a Savior dat 7,05 tan/1.000 m? va
chét lugng qué tuong dbéi tot. Sdu gibng khao sat
c6 chtta mot lugng anthocyanin dao dong tir 1,1
ug/kg - 1,9 ug/kg. Cac gibng trién vong l1a Via-
gra Socolate, Den Nga, Cherry Chocolte can tiép
tuc nghién ctu cac gidng trién vong duge dé xuit
trong cac vu mia tiép theo nhim danh gia t6t
tiém néng clia cic gidng va 4p dung vao thyc té
sdn xudt.
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ABSTRACT

Allelopathy is a common plant-resistance mechanism in nature, this
mechanism demonstrates the growth of this plant that may affect the
growth and development of other nearby plant species through the
production of secondary compounds. In this study, the allelopathic
ability of ethanol extracts from Hypochaeris radicata L. on Echinochloa
crus-galli L. was investigated in laboratory conditions. The extracts
from stems of Hypochaeris radicata L. at the concentration of 5 mg/mL
showed highest inhibition (73.33%) on seed germination of barnyard-grass
(Echinochloa crus-galli L.). In this study, total polyphenol and flavonoids
in Hypochaeris radicata L. were determined by spectrophotometry.
Polyphenol and flavonoids present in all parts of the Hypochaeris radicata
L. were investigated. The highest polyphenol content in leaves was 9.67
mg/g extract and the flavonoid content in roots was 29.56 mg/g extract.
Phenolic acids in extracts from leaves, flowers, and roots were identified
by HPLC. The results showed the presence of 7 phenolic acids including
chlorogenic, syringic, vanillic, synapic, p-coumaric, benzoic and ellagic in
the extracts. The findings highlighted that Hypochaeris radicata L. is a
wild plant species with great potential for allelochemicals.

Cited as: Tran, M. T., Nguyen, T. T., Sam, L. H., Do, K. T., & Nguyen, Y. D. H. (2019). Eval-
uation of chemical composition and inhibitory effects of Hypochaeris radicata L. extracts on seed
germination and growth of Echinochloa crus-galli L. The Journal of Agriculture and Development
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Danh gia thanh phan héa hoc va tac dung iic ché s ndy mam va phat trién ciia hat cé
long vuc (Echinochloa crus-galli L.) tit cao chiét cay bo cong anh (Hypochaeris

radicata L.)
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1. Dit Van Dé

Cé dai duge xem 13 mot trong bén nhém dich
hai nguy hiém nhét trén rudong liaa, cling véi sau
hai, bénh hai va chuot. Cac s6 lieu théng ké cho
thiy c6 dai gay thiét hai vé ning suét lda cao
hon nhiéu so vdi con tring va sau bénh (Khang
& ctv., 2016). D& c6 nhidu bién phap phong trit
¢ dai da duge ap dung, trong d6 phd bién nhét
12 dung thubc diét c¢é héa hoc. Bén canh hiéu qua
tich cyc do thudc diét cé héa hoc mang lai thi viéc
stt dung qua mic cac loai thubc ndy da dan dén
nhitng tac dong tiéu cuc cho con ngudi va céc
hé sinh thai (Chung & ctv., 2006). Uc ché cam
nhiém (allelopathy) 1& hién tugng phd bién trong
ty nhien, hién tugng nay dugce hidu 13 sy phat
trién mot loai thyc vat nay doi khi anh huéng
dén sy phat trién cta nhitng loai thuc vat khac
song lan can, thong qua viéc sdn xuat ra cac hop
chét thit cap dudc goi 13 cac chat d6i khang sinh

TOM TAT

Sy ttc ché cAm nhiém (allelopathy) 1a mot co ché déi khang thiuc vat phd
bién trong ty nhién, co ché nay thé hién khi sy phat trién ciia loai thuc
vat niy cé thé anh hudng dén sy sinh trudng va phat trién cac loai thuc
vat lan can thong qua viéc san sinh cac hgp chéat thit cip. Trong nghién
cttu nay, kha nang khang cé 1ong vuc (CLV) ctia cao chiét ethanol tir cay
bd cong anh (BCA) dugc khio sat trong diéu kién phong thi nghiém.
Két qua khdo sat cho thiy, tai néng do 5 mg/mL cao chiét ctia than
BCA c¢6 tac dung tic ché ndy mam hat CLV cao nhat 1a 73,3%. Bén canh
d6, ham lugng polyphenol va flavonoid téng s6 trong cay BCA dugc
xac dinh bing phuong phip do quang phd. Cac hgp chat polyphenol va
flavonoid c¢6 trong tat ca cac bo phan cta cay duge khao sat. Ham lugng
polyphenol cao nhét trong 14 la 9,67 mg/mL cao, flavonoid c6 ham lugng
nhidu nhat trong ré 1a 29,56 mg/mL cao. Mau cao chiét tit cic bo phan
cay BCA ciing dugc sit dung dé dinh tinh cic acid phenolic bing phuong
phap HPLC. Cé bay loai acid phenolic hién dién trong cac mau cao chiét
BCA, d6 la chlorogenic, syringic, vanillic, synapic, p-coumaric, benzoic va
ellagic. Tit cac sb lieu cho thiy BCA 13 mot loai thiyc vat hoang dai rét c6
tiém nang trong nghién citu vé cac hgp chit ty nhién c6 hoat tinh khang cé.

hoc (allelochemical). Cac chat déi khang nay co
thé lam han ché sy sinh truéng va phat trién hay
tham chi tiéu diet mot sb6 lodi khéc trong cung
khu vyc (Thi & ctv., 2014). C4c nha khoa hoc
trén thé gici da dua vao hién tugng nay dé nghién
cttu va tim ra cac hgp chat khang ¢b ¢6 ngudn gbe
tu nhién vita ¢6 hiéu qua khang cé, vira than thién
v6i moi trudng. Cac nghién ctu cho riing hop chat
c6 hoat tinh khang c6 thuong c6 trong cac loai
thyc vat hoang dai, xam lan (Tlori & ctv., 2010;
Khang & ctv., 2016). Cay bo cong anh (BCA) ¢6
tén khoa hoc Hypochaeris radicata L., day 1a mot
loai thuyc vat hoang dai thudc ho Cac. BCA 1a loai
6 ¢6 nguodn goc tit Chau Au, sau d6 phat tan dén
cac nudc khac nhu Uc, New Zealand, Han Quéc,
Nhat Ban va Viet Nam. Kim & ctv. (2005) da
xac dinh ré va 14 ctia BCA ¢6 céc acid phenolic,
cac hgp chat ndy cing dia duge ching minh 13
c6 hoat tinh khang cb. Dl vay, cc sb lidu vé tac
dung khang c¢6 ctia BCA chua duge cong bd 1o
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rang va cu thé. Nghién citu ndy nhim muc tieu
dénh gid tiém ndng khang co 1dng vyc (CLV) clia
cac cao chiét va xac dinh cac hgp chit hoa hoc ¢6
trong cac mau cao chiét BCA moc tai Viét Nam.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Héa chéit va vat lieu thi nghiém

Cac hoa chat duge st dung trong thi nghiem:
Methanol, ethanol, Na2S04, Quercetin, AlCl3,
acid gallic, NayCOs, NaNOy, NaOH (Trung
Qudc), quercetin, Folin-Ciocalteu (Merck),
acid acetic (Viet Nam), céc acid phenolic
chuan: chlorogenic, syringic, vanillic, synapic,
p-coumaric, benzoic va ellagic (Trung Qubc).

Mau cay BCA & giai doan dang c6 hoa dugc
thu tai Da Lat vao thang 7/2017. Viéc dinh danh
mau cay BCA dugc thyc hién béi tién si Nguyén
Thi Kim Hué (Bo mén Sinh hoc, Khoa Khoa hoc
Ty nhién, Truong Dai hoc Can Tho) dya vao dic
diém hinh thai vd miu dugc luu gitt tai Phong thi
nghiém Thyc vat 2, Bo mon Sinh hoc, Khoa Khoa
hoc Tuy nhién, Truong Dai hoc Can Tho. Sau khi
mang vé phong thi nghiém, mau cay dugc ria
sach v& dé rao nudc trong 6 gis. Cac bo phan 13,
hoa, than va ré dugc siy kho & nhist do 50°C, tan
thanh bot tho va ngam véi 1 L dung moi ethanol
trong 7 ngay (mdi loai gdm 250 g méu kho), dung
dich ngam dugc loc dé 1y dich chiét vi co6 quay
dé thu dugc cac méiu cao chiét ethanol.

2.2. Khao sat kha ning tc ché nidy mam va
phat trién ctia cic cao chiét trong diéu
kién phong thi nghiém

Thi nghiém khao sét kha nang tc ché ndy mam
clia cao chiét trong didu kién phong thi nghiém
dugc thiyc hién theo phuong phap ctia Thi & ctv.
(2014), cac bude dugc tién hanh nhu sau:

Chuan bi dung dich thir: Cac cao chiét ré, 14,
than va hoa dugc chudn bi 1an lugt & ba ndng do
khac nhau bang cach pha v6i methanol. Gidy loc
whatman dugc dit vao cac dia petri da chudn bi
trude. Lan Iugt cho 1 mL cao chiét tit cac phan
ré, than, 14 vA hoa véi cac ndng do 1; 2,5 va 5
mg/mL vao dia petri (50 mm). Dat dia trong ti
hit trong 4 gi¢ dé methanol bay hoi hoan toan
chi con lai cao chiét trén gidy loc.

Tién hanh thi: Hat CLV da nit nanh duge cho
vao dia ¢6 gidy loc dé sdn nhu miéu ta & cac budc
trén. Céac dia petri duge dat trong didu kien day
da anh sang, (12 gio sdng/12 gio t0i; anh séng

tut nhién, nhiet do 25°C). Thi nghiém ddi ching
khong st dung cao chiét. Mdi nghiém thic duge
15p lai 3 lan.

Thoi gian theo doi va cac chi tiéu quan sat: Cac
chi tigu nhu: sé hat ndy mam, chiéu dai ré, chiéu
dai than va trong lugng kho duge ghi nhan sau 7
ngay thi nghiém.

2.3. Xac dinh ham lugng polyphenol va
flavonoid tdng sb trong céc cao

Phuong phap xac dinh ham lugng polyphe-
nol téng s6 bing phuong phap do quang duge
thuc hién theo mo ta clia Dewanto & ctv. (2002),
quy trinh dugc thuc hién nhu sau: Lay 500 uL
dich cao chiét c¢6 nong do 1 g/mL (pha trong
methanol) cho vao tuyp, sau d6 thém 250 uL
thudc thit Folin-Ciocalteu da dugc pha trude do,
lic manh vi dé yén trong 5 phit. Thém tiép 250
puL dung dich NayCO3 10%, lic déu va i trong
30 phit & nhiét do 40°C. Sau d6 cac mau duge
tién hanh do & budc séng 765 nm bing may do
quang phé 96 giéng két ndi phan mém Multiskan
Go (Thermo Scientific, Phan Lan). Ham lugng
polyphenol duge xac dinh dya vao phuong trinh
dudng chuan ciia acid gallic duge chuan bi tit day
nong do tit 0 — 12 pg/mL.

Ham lugng flavonoid téng s6 dugc xac dinh
bing phuong phap do quang dugc Zhishen &
ctv. (1999) higu chinh nhu sau: Lay 1 mL dich
cao chiét ¢6 nong do 100 pg/mL (pha trong
methanol) cho vao tuyp, tiép tuc thém vao 1 mL
nuée cat va 200 pL dung dich NaNO, 5%, tron
déu va dé yen trong 5 phit. Thém tiép vio hén
hop dung dich 200 L AlCl; 10%, dé yen trong
6 phut. Sau d6 2 mL NaOH 1 M dugc thém vao
dung dich, 600 pL nude cht duge thém tiép vao
dé thé tich cudi trong tuyp c6 duge 1a 5 mL. Céc
méau dugc tién hanh do ¢ bude séng 510 nm. Ham
lugng flavonoid duge xac dinh dya vao phuong
trinh duong chudn cla quercetin dugc chudn bi
tit ddy nong do tt 0 - 100 pug/mL.

2.4. Dinh tinh cac acid phenolic bing phuong
phap HPLC

Céac mAu cao chiét 14, hoa va ré cay BCA dugc
st dung dé xac dinh sy hién dién céc acid phe-
nolic bing HPLC (sic ky 16ng cao ap, High Per-
formance Liquid Chromatography) Shimazu (LC-
2010AHT) tai Khoa Khoa hoc Ty nhién, Truong
Dai hoc Can Tho theo mé ta ciia Khang & ctv.
(2016). Mot so acid phenolic duge xéc dinh duya
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Bang 1. Ti lé ic ché sy ndy mam va sinh trudng ciia hat CLV tit cac cao chiét BCA'

. . Tile c ché n3 Chiéu dai ré Chiéu dai than Trong lugn
Nehiem thte g MY (mm) (mm) Kho (mg)
Déi ching 0 48 T 0,52 44044 17.1 =+ 0,002
Ré-1 26,7 44 + 0,41 44 + 0,12 14,3 + 0,003
R&-2,5 40,0 3.40,88 3.7 + 0,89 10,5 + 0,000
R&-5 56,7 2,0 + 0,66 3,0 + 0,11 6,1 + 0,007
Hoa-1 20,0 4,0 + 0,61 4,1 + 0,40 16,2 + 0,002
Hoa-2,5 20,0 2.6 + 0,32 3.8 + 0,76 14,6 + 0,004
Hoa-5 60,0 1,1 + 0,32 2.4 + 0,96 5.3 + 0,001
Than-1 23,3 4,0 + 0,79 4,0 + 0,48 12,2 + 0,003
Than-2,5 43,3 1,9 + 0,93 3.9 + 0,22 9.3 + 0,003
Than-5 73,3 0,4 + 0,04 1,2 + 2,98 3.5 + 0,003
La-1 30,0 42 + 0,82 49 + 0,57 13,4 + 0,003
L4-2.5 46,7 2.7 + 0,80 3.9 + 0,99 10,7 + 0,003
La-5 60,0 1,5 + 0,44 2.7 + 0,99 6,7 + 0,002

LCLV: Cé 16ng vyc; BCA: B cong anh.

vao céc acid phenolic chudn sau: chlorogenic, sy-
ringic, vanillic, synapic, p-coumaric, benzoic va
ellagic.

3. Két Qua va Thao Luan

3.1. Tac dung e ché sy ndy mam va phat trién
hat CLV cuia cao chiét BCA

Tac dung ttc ché ndy mam hat CLV ctia cic cao
chiét cay BCA dugc trinh bay & Bang 1. Tt két
qua thi nghiém cho thay cao chiét tit ré, hoa, than
va 14 ctia cay BCA c6 anh hudng dén ndy mam
va phét trién ciia CLV trong diéu kién phong thi
nghiém phuy thudc vio néng do, néng do cang cao
khé nang tc ché ndy mam va sy phét trién cia
CLV cang manh, khi so sanh vdi thi nghiém déi
ching khong st dung cao chiét.

Mitc do tGc ché CLV ti leé thuan v6i nong do
cao chiét. O ndng do 5 mg/mL, cao chiét than c6
kha niing tc ché ndy mam cao nhat (73,3%), cao
chiét ré, 14 va hoa tc ché hat CLV ndy mam tit
56,7 - 60%. Nghién ctdu cta Balicevi¢ & Ravli¢
(2015) cho thay hoat tinh tc ché thyc vat cta
cao chiét than cay ctc la ma ( Tripleurospermum
inodorum) manh hon cao chiét 14. Nghién citu
khac ciia Abu-Romman (2016) thit nghiém dich
trich ctia cay Achillea biebersteinii (mot loai thuc
vat thudc chi ¢é Thi, ho Cuc) trén lia mach hoang
dai ciing cho théy, dich trich than ctia Achillea
biebersteinii c6 hoat tinh tc ché sy phat trién
ctia ré lua mach hoang dai cao hon dich trich ré.
Trong nghién citu ndy, cdc nghiém thic & ndng

do thap cho thiy c6 kha nang tc ché ndy mam
nhung khong manh nhu § nong do 5 mg/mL. Ben
canh dé, cic chi tiéu nhu chiéu dai ré, chidu dai
than va trong lugng kho ctia CLV duge ghi nhan
trong thi nghiém nay ciing bi &nh huéng khi xi
Iy bing cac cao chiét. Day 1a cac chi tieu thé
hién sy sinh truéng vi phét trién ctia CLV. Tuy
nhién, sy &nh hudng nay chi khac biét c6 y nghia
khi duge xit Iy cao chiét ¢ ndng do cao. O ndng
do 5 mg/mL, cao chiét tit cdc bo phan cta cay
BCA c6 kha nang tic ché sy phat trién ciia ré va
tich lity sinh khéi ctia CLV hon 50% so vdéi doi
chiing khong sit dung cao chiét. Cay BCA 1a loai
thye vat thuoc ho Ctc, mot s6 cay khac thuoe ho
Ciac nhu da quy, huéng duong va cé hoi da duge
chting minh 12 ¢6 hoat tinh khang cé dai (Ilori &
ctv., 2010). Tit cac 6 lieu trén c6 thé cho ring
trong cao chiét tir 14, hoa va ré cay BCA c6 chia
cac chat hodc hgp chét ¢6 kha niang khang cd.

3.2. Ham lugng polyphenol va flavonoid téng
s6

Két qua thi nghiém dugc trinh bay & Bang 2
cho thay ham lugng polyphenol tdng s6 c6 trong
1 g cao chiét ré& cay BCA tuong duong vdéi 8,67
mg acid gallic, & hoa la 3,03 mg, & 1a 1la 9,67
mg va § than la 3,5 mg. Ham lugng flavonoid
tdng s6 c6 trong 1 g cao chiét r&, hoa, than va
la lan luot 13 29,56 mg, 27,00 mg, 21,35 mg va
22,64 mg. Polyphenol va flavonoid 1a hai nhém
hgp chit da dugc nghién ctu va chitng minh 13
c6 hoat tinh tc ché thyc vat (Li & ctv., 2010;
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Bang 2. Ham litgng polyphenol va flavonoid tdng sé c6 trong cic cao chiét bd cong anh

Ham lugng polyphenol téng

Ham lugng flavonoid tong

Cao chict (mg/g cao chiét)? (mg/g cao chiét)?
Ré 8,67 + 0,429? 29,56 + 2,565%
Hoa 3,03 + 0,093 27,00 + 0,2372b

Than 3,50 £ 0,446 21,35 + 0,311¢
La 9,67 £ 0,244% 22,64 + 0,573P¢

lCac gid tri trong cot nay dugce xac dinh dya vao phuong trinh dudng chudn ctia acid gallic (y = 0,084x

+0,0411, r? = 0,9987).

2C4c gi4 tri trong cot nay duge xéc dinh dya vao phuong trinh dudng chuin clia quercetin (y = 0,0568x

- 0,0149, r> = 0,9969).
S6 ligu 1a gia tri trung binh ctia ba 1an lip lai.

2"¢Céac sb c6 chit cai theo sau trong ciing mot cot gidng nhau thi khac biét khong ¥ nghia 5% bing phép

thit Tukey.

Weston & Mathesius, 2013). Trong mot khao
sat ctia Pejman & ctv. (2011) cho théy, chiét
xudt tit cdy hoa huéng duong Helianthus an-
nuus L. (thuoc ho Ctc) c6 hoat tinh déi khang
ttc ché sy ndy mam vd phét trién cac loai hat
nhu Amaranthus retroflexus, Portulaca oleracea,
Lolium rigidum, Hordeum spontaneum, Triticum
aestivum va Carthamus tinctorius. Bén canh dé
nghién ctu nay ciing cho réng tac nhan gay hién
tyc tc ché sy ndy mam vd phét trién cta hat
chinh 1a polyphenol va flavonoid (Pejman & ctv.,
2011). T d6 cho thiy, cac chiét xuét ethanol tir
cay BCA c6 thé c6 chita cdc nhém chét c6 hoat
tinh khang thiyc vat. Hoat tinh nay c6 dugc c6 thé
12 do c6 sit hién dién cfia nhém chat polyphenol
va flavonoid.

3.3. Két qua dinh tinh acid phenolic bing
HPLC trong cao

Két qua thi nghiém dinh tinh cho thay, c6 bay
loai acid phenolic dugc phat hién trong céic cao
chiét tit cay BCA, d6 1 chlorogenic, syringic,
vanillic, synapic, p-coumaric, benzoic va ellagic.
Trong do, ellagic va chlorogenic 1a hai acid phe-
nolic c6 hién dién & c4 14, hoa va r€ BCA. Wang &
ctv. (2017) cho ring cac acid phenolic nhu chloro-
genic, benzoic va p-coumaric ¢6 hoat tinh khang
c6 dudi trau (Festuca arundinace) va khang cay
cao luong (Sorghum sudanense). Mot khdo sat
khac ctia Jabran (2017) ching minh syringic va
vanillic 1a hai acid phenolic c6 hoat tinh khang cé.
Acid synapic cing da dugec Xuan & ctv. (2003)
xép vao nhém chat c¢6 kha nang khang céd dai.
Dang luu ¥ trong nghién ciu nay 1a acid ellagic,
day 1a acid phenolic ¢6 hién dién nhidu & ci 14,
hoa va ré ctia cay BCA, da dugc ching minh cé
kha niing c ché sy ndy mam hat sa lach (Latuca
sativa L.) (Cameron & Julian, 1980). Nhu vay, c6

thé thay ring bay loai acid phenolic dugce phat
hién c6 trong cay BCA cilia nghién citu nay déu
dugc ching minh 1a cé hoat tinh khang lai mot
s6 loai thyc vat khac tit cAc cong trinh nghién
cttu true day. Do d6 két qua clia nghién citu nay
cho thiy ring cay BCA moc & Viét Nam c6 kha
ning téng hop cac hop chat thit cip c6 hoat tinh
khang cd.

4. Két Luan

Cao chiét BCA ¢6 khé ning tc ché tuong dbi
manh sy ndy mam va phat trién ciia hat CLV &
nong do 5 mg/mL v6i phan tram e ché t6i da la
73,3%. Két qua dinh lugng cho thay ham luong
polyphenol c6 trong 14, hoa, than va ré clia cay
BCA 1an lugt 14 9,67 + 0,244; 3,03 + 0,093; 3,50
+ 0,446 va 8,67 + 0,429 mg/g cao chiét. Ham
lugng flavonoid c6 trong 14, hoa, than va ré cla
cay BCA lan lugt 1a 22,64 + 0,573, 27,00 + 0,237;
21,35 £+ 0,311 v& 29,56 + 2,565 mg/g cao chiét. Co
bay loai acid phenolic c6 hoat tinh khang cé dai
dugc phét hién c6 trong cay BCA thu hai tai Da
Lat bing phuong phap HPLC, d6 1a chlorogenic,
syringic, vanillic, synapic, p-coumaric, benzoic va
ellagic. Tl nhitng két qud trén cho thay cay BCA
moc tai Da Lat 14 mot loai thyc vat hoang dai
¢6 kha ning téng hop cic cac chat c¢6 hoat tinh
khang cé. Day 13 mot loai thyc vat ¢6 nhidu tiém
niang dé nghién citu cac hgp chat khang o dai co
ngudn gbc ty nhién.
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ABSTRACT

Genotype by environment interaction for growth rate in G1 of
the same selection program has been published. However, there
is no repeated figure in later generations for confirming and
well-planning the design of selection program for further im-
provement. The experiment was conducted using selective pop-
ulation of generation 4 with 97 families tested in 3 environments.
Growth (body weight) and survival rate at harvest weight were
recorded and evaluated. There was no genotype by environment
interaction for both traits with high genetic correlations of the
same traits tested between ponds in the Central and in the South
of Vietnam of 0.80 and 0.83, respectively. There was also no
genotype by environment interaction for growth rate between
ponds in the South of Vietnam and bio-security indoor tank
with high genetic correlation of 0.91. These results indicated
that the number of testing environments would be reduced to
save the operation cost for a breeding program. Estimated ge-
netic response was from moderate to high for growth trait cor-
responding to moderate to high heritabilities (0.20 - 0.45) and
high for survival rate corresponding to high heritabilities (0.34
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TOM TAT

Tuong téc giita kidu gen v moi truong tinh trang ting trudng
da dugc cong bd trén quan thé chon gidng G1 ciing chuong trinh,
nhung chua cé dit lieu 15p lai trén cac thé he tiép theo nhim
khing dinh sy ton tai twong tac nay hay khong va c6 dinh huéng
t6t cho thiét ké chuong trinh chon gidng tiép theo. Nghién ctu
dugc thyc hién trén 97 gia dinh tom st chon gidng thé hé thi
4 nuoi ¢ 3 moi trudng khac nhau. Hai tinh trang ting trudng
(khdi lugng) va ty lé sdng duge danh gia trén tom khi thu hoach.
Két qua phan tich cho thiy khong ¢ tuwong tac kiéu gen va moi
trudng dbi véi tinh trang tang truéng va ty lé sdng, trong d6
tuong quan di truyén cung tinh trang ¢ hai méi trudng ao nuoi
mién Trung va mién Nam tuong tng 1a 0,80 va 0,83. Khong c6
tuong tac kidu gen va moi trudng cho tinh trang ting trudng
gifta tom nuo6i ao 8 mién Nam va bé an toan sinh hoc trong nha
véi tuong quan di truyén 1a 0,91. Hiéu qui chon loc w6c tinh
mang lai § mic trung binh dén cao cho tinh trang tang trudng
va cao cho tinh trang ty lé séng v6i hé s6 di truyén tuong tng

Email: nguyenvansang1973@yahoo.com 1a 0,20 - 0,45 va 0,34 - 0,45.

1. Dit Van Dé

Tom st (Penaeus monodon) dugc nudi phd
bién & Viet Nam trong cdc mo hinh nudi khéac
nhau. M6 hinh nudi cho sdn lugng cao la ban
tham canh va tham canh, tap trung chinh & mién
Trung va mién Nam (MARD, 2015). Hang nim,
nhu ciu tom st bd me udc khodng 30.000 con va
ngudn tom bd me hién nay chii yéu duge danh
bat titr tit nhién, dam ao nudi quang canh vi s
it tit chon giébng (DF, 2018). Viec dya vao ngudn
tom b6 me tir ty nhién va tit ddm nudi 1 ngudn
lan truyén mam bénh ciing nhu lam gidm ngudn
loi.

Do d6, chuong trinh chon gidng va san xuét
tom st b6 me trong diéu kién an toan sinh hoc
13 rat can thiét. Yeu cau ciia chuong trinh chon
gidbng phai ddm bdo danh gia cac tinh trang vi
chon loc dya trén céc thong s6 di truyén tinh toan
dugc tit cac gia dinh tom nudi theo cic moi truong
hay mo hinh nuoi phd bién dé ddm bao tinh chinh
xac cho chon loc v mang lai hiéu qud cao. Tuy

nhién, tom chon gidng phai thyc hién trong diéu
kién an toan sinh hoc (ATSH) dé ddm béo sach
bénh, trong khi ngudi dan nuoi tom thuong pham
trong ao, nén can cé danh gia tuong tic kidu gen
va moi truong.

Tuong tac kiéu gen va moi truong (G xE) xuét
hien khi mot moi truong nudi ndo dé thay déi
lam thay ddi dang ké kiéu gen nhiéu hon so véi
cac moi trudng nudi khac. Mot cach dé wde tinh
GxE la xem mot tinh trang dugc danh gia &
cac moi truong khac nhau nhu 1a cac tinh trang
khac nhau, tit d6 uSc tinh tuong quan di truyén
gitta ching va dya vao d6 dé xac dinh c6 tuong
tac GxE hay khong. Néu tuong quan di truyén
(rg) gitta cac tinh trang gan bang 1, thi xem nhu
khong c6 tuong tic GxE (Falconer & Mackay,
1996). Theo Robertson (1959) dé nghi ring tuong
tac GXE dugc xem la c¢6 § nghia khi r, < 0,8.
Trong chon giéng thiy san, da sb cac cong bd 1a
khong hofic néu c6 thi tuong dbi thap vé tuong
tac GxE trén tinh trang ting trudng. Mot sb tac
gid ciing thdo luan 6 miuc r, khac nhau va dé xuat
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dinh huéng ciia chuong trinh chon giéng nén nhu
thé nao (Mulder & Bijma, 2005; Bentsen & ctv.,
2012).

D6i v6i quan thé tom st chon gidng tai Viet
Nam, MARD (2018) da cong bb ban dau vé rg
tinh trang tang trudng & quan thé chon gidng G1.
D& c6 s6 lieu lap lai & cac thé he chon giéng xa hon
nhdm khing dinh c6 tdn tai tuong tac G xE hay
khong tit d6 dinh huéng cho chuong trinh chon
gidbng hodc phuong phép chon loc, nghién cttu
danh gia tuong tac giita kiéu gen va moi trudng
(GXE) tinh trang tang trudng va ty lé séng da
dugc thyc hién trén quan thé tom sa chon giéng
thé he G4 khi nudi & ba moi trudng nudi khac
nhau.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vat liéu va quan thé chon gibng
2.1.1. Ghép cap cho sinh san

Twu 1.067 con tom thuoc 65 gia dinh tom chon
giébng thé he thi 3 (G3) ndm 2017 clia chuong
trinh chon gidng tai Vien Nghién ctu Nuoi trong
Thiy san II tit nim 2013 dén nay. S6 tom nay
dugc nudi tién thanh thuc va lga chon 784 con
(402 cai va 382 duc) thuoc 60 gia dinh c6 khoi
lugng trén 70 g/con (tom dyc) va trén 90 g/con
(tom céi) c6 ngoai hinh dep, tai tinh ¢ con duyc
va budng tring & con cai phat trién, tom sach cac
mam bénh WSSV, YHV, EHP, IHHNV, LSNV va
Vibrio parahaemolyticus, tom dugc deo dau mat,
diu dudi (déi v6i tom cai) va bd trf nudi rieng
§ cac bé thé tich 10 m3/bé véi sb lugng 20 - 30
con/bé. Cho tom &n thic &n tuoi séng bao gom
muc, hau v giun nhidu to véi ty le tit 15 - 20%
khéi lugng than.

Viéc tao ra cac gia dinh half — sib (cling cha
khac me) va full — sib (cung cha cing me) thé
hé G4 duge thyc hién bing phép phdi thit bac.
Tom cai thanh thuc sau khi 16t x4c, ciy tinh, cét
mét (Primavera, 1978) vi dugce thad vé bé nuoi
sinh sin. Hai tai tinh cta 1 c4 thé tom duc duge
ciy cho 2 ca thé tom cai khic nhau. Can ct vio
hinh dang vd mau sic cla budng tring dé xac
dinh chinh x4c giai doan phét trién ciia budng
triing v chuyén tom cai vao titng bé dé rieng
biet véi 1 ca thé tom cai/bé 1 m3. Thu tring,
ria trigng, ap tring va cudi cing thu, dinh lugng,
b tri du tring cho giai doan uong trong cac bé
composite theo ting gia dinh riéng biét (MARD,
2018). Tong s6 116 gia dinh duge san xuat trong

32 ngay va au trung dugc uong theo ting gia dinh
(Bang 1).

2.1.2. Uong tir giai doan 4u tring nauplii dén hau
Au tring (PL) va lén kich ¢ danh diu

Céc gia dinh dugc tién hanh uwong trong diéu
kién an toan sinh hoc. Ap dung quy trinh uong
Au tring tom st gia hoa sach bénh theo MARD
(2018). Mdi gia dinh wong trong 1 bé compos-
ite 0,5 m? (40.000 nauplii/gia dinh). Khi tom dat
PL, chuyén sang uong bé 1 m3. Khi tom & cac
gia dinh dat c¢d PLyg v nudi dén kich ¢ danh
dau trung binh 2,9 g/con thi tién hanh 3 lan
loc va gidm mat do nuoi: 10.000 con/bé, 5.000
con/bé, 1.000 con/bé va 500 con/bé. Sit dung
thitc #n cong nghiép UP (Uni-President), trén
42% protein, lugng cho #n dao dong tir 10 - 15%
kho6i lugng than tom /ngay. Chat lugng nude duge
kiém soat bing két hop sit dung vi sinh (Bacillus
subtilis, Bacillus licheniformis, Bacillus pumilus
téng mat do 5 x 1019 cfu/g) véi lidu lugng khac
nhau va thay nudc tuy theo cac chi tieu thuy hoa
gom pH, NH3, NO, va do kiém dugc do hing
ngay. Khi dat kich ¢& danh dau, tom duge kiém
tra cac benh WSSV, YHV, EHP, IHHNV, LSNV
va Vibrio parahaemolyticus truéc khi ddnh dau.
S6 lugng gia dinh dat dugc dén danh dau 13 97
gia dinh, trong d6 76 full-sib va 21 half-sib (Béang
1).

2.2. Danh diu, nudi danh gia ting trudng va ty
1é séng 3 cac mbi trudng nudi khac nhau

2.2.1. Danh diu theo gia dinh

Tom cla ting gia dinh duge chon ngiu nhién
dé danh dau phdm mau huynh quang (Visible
Implant Elastomer — VIE) phuc vu nudi danh gia
cac tinh trang vdi s6 lugng tuong tng 1a 45, 45
va 60 - 150 con/gia dinh cho 3 moi truong nuoi
khac nhau 14 ao ¢ Pht Yen (mién Trung), ao &
Bac Liéu (mién Nam) va bé tudn hoan an toan
sinh hoc trong nha (trong nha ATSH). Déi vdi
nuodi ATSH trong nha, mot s6 gia dinh khong diu
s6 lugng 150 con thi danh dau hét s6 lugng cé thé
con lai. Nam phdm mau dugc st dung 1a do, cam,
xanh 14 cay, xanh nudc bién va tréng, 2 trong 4 vi
tri duge la chon dé danh dau & phan mat bung,
2 vi tri & d6t bung thtt 1 (bén trai, bén phéi) va
dét bung thit 6 (bén trai, bén phai). Téng cong co
4.365; 4.365 va 9.720 con tom dugc danh dau cho
nudi tuong dng trong ao 2.000 m? ¢ mién Trung,
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Bang 1. Két qua sinh sin, uong va danh diu, nuéi danh gia cac tinh trang trén quan thé chon giéng G4

Chi tieu Két qua
Thoi gian san xuat gia dinh 24/03- 25/04/2018
Khéi lugng tom tham gia sinh sén 8;0_-9&%;3;6
S6 lugng gia dinh wong thanh cong dén danh dau 97
Thoi gian tir khi sinh sdn dén danh dau (ngdy, TB + SD¥) (75673 _:tl(l)g,Q)
Thoi gian tir khi danh diu dén thu thap s6 liéu (ngay, TB + SD¥) (905,2 ;:92,9)
S6 lugng ca thé danh dau theo ting gia dinh (con/gia dinh) theo moi trudng
nudi:
Ao mién Trung 45
Ao mién Nam 45
Trong nha ATSH 60 - 150
Téng s6 ca thé duge danh dau cho nuoi danh gid tinh trang theo moi trudng
nuodi (con/moi truong):
Ao mién Trung 4.365
Ao mién Nam 4.365
Trong nha ATSH 9.720
S6 lugng ca thé va gia dinh thu hoach theo moi trudng nudi (con va gia
dinh):
Ao mién Trung 2.038, 94
Ao mién Nam 1.897, 96
Trong nha ATSH 8.303, 96

*TB la Trung binh va SD la do lech chudn.

a0 1.500 m? & mién Nam c6 do sau 1,2 m vi 520
m? bé (2 bé 60 m?/bé va 2 bé 200 m?/bé) trong
nhd ATSH c6 do6 sau 1,0 m. Ao nudi § mién Trung
tai x4 An Hiép, huyén Tuy An, tinh Pha Yén. Ao
nudi 6 mién Nam tai Trai Thuc nghiém Thuy san
Bac Liéu, phuong Nha Mat, TP. Bac Liéu, tinh
Bac Liéu. Bé nuoi trong nha ATSH thuoc Trung
tam Qudc gia Gidng Hai sdn Nam Bo, phuong
Théng Tam, TP. Viing Tau, tinh Ba Ria - Viing
Tau.

2.2.2. Danh gia cac tinh trang ciia cic gia dinh thé
hé G4

K# thuat nuoi trong ao tai mién Trung v& mién
Nam dugc théng nhét gidng nhau, ngoai trit mot
s6 phan khac nhau gdm mat do 10,5 con/m? so
v6i 13,3 con/m? va thoi gian nuoi trung binh 14 56
ngay so v6i 64 ngay. Ngoai s6 lugng tom danh dau
nhu di néu & trén, tom khong danh dau tuong
ting 16.350 con va 15.350 con ciing duge tha nuoi
chung dé dat mat do nay.

K§ thuat nuoi trong bé ATSH trong nha dugc
thyc hién nhu mo ta4 cia MARD (2018) véi mat

do dao dong 16 - 20 con/m? tuy theo bé nuoi, thitc
an vién Lucky star (Taiwan Hung Kuo Industrial
Co., Ltd.), kiém soét chat lugng nuéc nhut mo ta
trong phan uong & bén trén va thdi gian nudi 1a
70 - 95 ngay tuy theo bé nudi (Béang 1).

2.3. Thu thap va xi 1y sb liéu
2.3.1. Thu thap sb ligu

Sau thaoi gian nuoi danh gia cac tinh trang, cac
s6 lieu thu thap gom t6 hgp dau, gisi tinh, khéi
lugng cho titng ca thé va ty lé séng theo ting gia
dinh. Téng s6 tom con séng va truy duge dau cho
thu thap s6 lieu theo titng maéi trudng nudi tuong
ing 13 2.038; 1.897 va 8.303 con, vé6i s6 lugng ca
thé dao dong 3 - 42 con, 4 - 39 con va 16 - 149
con thudc tuong tng 94, 96 va 96 gia dinh cho
ao nudi mién Trung, mién Nam va bé trong nha
ATSH.

2.3.2. X1t 1y sb liu

S6 lieu duge quan 1y vi kiém tra bing phin
mém Microsoft Excel 2016. Céc phuong sai thanh
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phan va thong s6 di truyén dugc udc tinh bing
phan mém ASReml phién ban 3.0 (Gilmour &
ctv., 2009). Dit liéu phé he cho xit 1y s6 lieu duge
truy xudt dén quan thé chon gidng ban dau Go.

D6i vdi tinh trang ting trudng (khéi lugng lic
thu hoach), mo hinh tuyén tinh hén hogp c4 thé
duoc st dung. Anh hudng ¢6 dinh thit nghiem dua
vao md hinh toédn bao gém khéi lugng tom me,
khéi lugng tom bd, ngay sinh san, thdi gian wong
dén danh dau, khdi lugng lic danh dau (TW),
thoi gian nuoi tang trudng tiu lic danh dau dén
can do (GrowAge), thoi gian nuoi ting trudng tir
PLs dén can do, gi6i tinh (Sex), nhung sau do
loai nhitng 4nh huéng khong c6 § nghia théng ké
con gitt lai TW, GrowAge va Sex trong mo hinh:

Khéi llfdngijk =u+ Ser + B % TWijk
+ B2 x GrowAge;;, + ca thé (1)

+ tom mey + €ijk

Trong d6: Khoi lugngjx 1a khéi luong cia ca
thé i khi thu hoach, p 1a trung binh cta quan
thé, 31 1a he s6 hodi quy ctia hiep bién TWiy, B2
12 hé s6 hoi quy cla hiep bién GrowAge;ji, ca thé;
13 4nh huéng ngiu nhién ciia ca thé i, cA mey 1a
4nh huéng ngdu nhién clia moi truong wong nudi
rieng 1é dén danh dau trung véi dnh hudng ngiu
nhién tom me va eijk 14 4nh hudng nghu nhieén
clia s6 du. Phuong sai thanh phan u6c tinh duge
tuong tng vé6i cac anh hudng ngau nhién nay gdm
o2 1a phuong sai di truyén cong gop, o> 1a phuong
sai &nh huéng clia moi trudng uong rieng 1é, o2
la phuong sai s6 du. Phuong sai kiéu hinh o2 =
02 + 02 + o2 He sb di truyén dugc ude tinh 1a

2
2= % va anh hudng ctia méi trudng
o3 +0i+o0g
oe
o2+ 02+ 02

Dé6i vdi tinh trang ty lé song, s lieu dang nhi
phan duge sit dung. Cac ca thé con song tai thoi
diém can do thu thap s6 lieu duge ma hoa la 1, cac
ca thé khong hién dién tai thoi diém thu hoach
dugc xem 1a da chét va duge ma hoa 13 0. Cac
anh hudng c6 dinh dugc thit nghiem dua vho mo
hinh toédn nhu mé hinh 1, nhung chi c¢6 SPdate va
GrowAge &nh hudng c6 ¥ nghia thong ké nén giit
lai trong mo hinh. Céac phuong sai thanh phin
cla tinh trang ty 1é séng duge u6c tinh bing mo

uong rieng ré duge udc tinh 1a ¢? =

hinh tuyén tinh hén hgp ca thé:

Ty 1 song;;, = pu + SPdatej + 5,
x GrowAge;; + cé thé;

(2)

+ tom mey + €ijk

Trong d6: T§ lé songjji 1a udce tinh tuyén tinh
clia ty 1é song c4 thé, cac &nh hudng ngau nhién
con lai nhu mo ta trong mo hinh 1. Hé s6 di truyén
va anh hudng ctia moi trudng uong riéng ré duge
u6ce tinh nhu cho tinh trang tang trudng.

Céac phuong sai thanh phan va tuong quan di
truyén ctia tinh trang khéi luong thu hoach va ty
le séng ca thé trong ting moi truong duge udc
tinh bang cidc mo hinh 2 bién vdi cac 4nh hudng
nhu mo t& trong Mo hinh 1 (cho khéi lugng thu
hoach) vd mo hinh 2 (cho ty 1& séng). Vi moi
ca thé tom chi duge nuoi trong mot moi trudng
duy nhit, nén hiép phuong sai clia sd du giia
2 moi truong duge dat la zero. Tuong quan di
truyén (r,) gitta tinh trang khéi lugng thu hoach
va ty 1é sérég ca thé duge uée tinh theo cong thiic

12
GE)
sai cia anh hu’dng di truyén cong gop cia hai
tinh trang, o? va 02 lan lugt 14 phuong sai cia
anh hudng di truyén cong gop ctia khdi lugng thu
hoach va ty 1& sdng (Falconer & Mackay, 1996).

Iy = trong d6 012 1a hiép phuong

Tuong tac giita kidu gen va moi trudng cho ting
tinh trang khéi lugng lac thu hoach va ty 1é séng &
3 moi truong nuoi (ao mién Trung, ao mién Nam
va bé trong nha ATSH) duge wéce tinh thong qua
tuong quan di truyén (r,) theo mo hinh tiing cip
2 bién giébng mo hinh 1 vA mo6 hinh 2 tuong ting
cho 2 tinh trang do mo hinh ba bién gip phai
van d& hai tu (converged) trong xit Iy. r, tinh theo
NCETGH
phuong sai clia 4nh hudng di truyén cong gop cla
cling tinh trang cho 2 moi trudng, o7 va o3 lan
lugt 1a phuong sai cia d&nh hudng di truyén cong
gop clia cling tinh trang (khéi lugng thu hoach
ho#ic ty lé song) cho 2 moi truong (Falconer &
Mackay, 1996).

cong thicr, = trong do6 o2 12 hiép

3. Két Qua va Thao Luan
3.1. Théng ké md ta cic tinh trang
Trung binh, do leéch chudn (SD, don vi tinh

trang) va he s6 bién thién (CV, %) cac tinh trang
TW va HW timg ca thé va SUR theo gia dinh
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Bang 2. Két qua nuoi danh gia cic tinh trang trén quin thé tom si chon

gibng G4
Chi tieu théng ké mo ta theo tinh trang va moi truong nusi  Két qud
Trung binh (g) 2,90
TW (g) SD (g) 0,60
CV (%) 20,69
HW (g)
Trung binh (g) 23,46
Mién Trung SD (g) 8,60
CV (%) 36,68
Trung binh (g) 22,62
Mién Nam SD (g) 6,36
CV (%) 28,13
Trung binh (g) 27,83
Trong nha ATSH SD (g) 9,73
CV (%) 34,98
SUR (%)
Trung binh (%) 56,79
Mién Trung SD (%) 19,23
CV (%) 33,86
Trung binh (%) 49,45
Mién Nam SD (%) 15,80
CV (%) 31,95
Trung binh (%) 85,90
Trong nha ATSH SD (%) 17,70
CV (%) 20,70

TW = khéi lugng danh ddu, HW = khéi lugng thu hoach, SUR = ty I¢ song, SD = d6 lech
chudn, CV = hé sé bién thien, ATSH: An toan sinh hoc.

6 3 moi truong nudi khac nhau duge thé hien
trong Bang 2. HW ctia tom nim trong khodng
kich ¢& tom thu hoach phd bién & cdc mo hinh
nuodi hién nay, tuong tng la 23,46, 22,62 va 27,83
g cho cac moi trudng nudi mién Trung, mién Nam
va trong nha ATSH. D6i v6i SUR tuong ting la
56,79, 49,45 va 85,90% cho 3 moi truong nudi, cao
nhét & bé nuoi trong nha ATSH. CV ciia ca 2 tinh
trang HW va SUR tuong ting trong khoang 28,13
- 36,68% va 20,70 - 33,86% cho 3 moi truong nudi
khac nhau, ndm trong khodng phdé bién ciia cac
tinh trang nay trén cic dbi tuong thuy san khéc
tren thé gici (Gjedrem, 2005).

3.2. Hé sb di truyén va twong quan di truyén
2 tinh trang HW va SUR

Phuong sai thanh phan (o?), he s6 di truyén
(h2), 4nh huéng clia uong rieng ré cac gia dinh
dén danh dau (c?) va tuong quan di truyén (r,)
cac tinh trang HW va SUR trén quan thé tom
G4 nudi ¢ cAc moi truong khac nhau duge thé
hién trong Bang 3. Hau hét két qui h2, c? va ra

khac khong (zero) ¢6 ¥ nghia théng ké, ngoai trit
¢? cho HW ¢ mién Trung, ¢? cho SUR trong nha
ATSH va ra gitta HW vad SUR 6 mién Trung va
trong nha ATSH. Hé s6 di truyén cho tinh trang
tang trudng (khéi lugng thu hoach, HW) trong
khoéng trung binh (tuong tng 0,20 va 0,28) &
moi trudng ao nudi mién Trung va mién Nam va
¢ mitc cao (0,45) & bé nudi trong nha ATSH. Véi
h2 nay cho phép ching ta diy doan hieu qua sé dat
ti trung binh dén cao néu ching ta 4p dung chon
loc theo HW. Hé s6 di truyén cho tinh trang HW
trén thé heé G4 c6 thap hon két qua nghién citu
trén quan thé G1 ciing chuong trinh chon giéng
khi nudi ¢ ao (0,60) va & trong nha ATSH (0,56)
(Nguyen & ctv., 2017). He s6 di truyén ctia HW
trén thé he G4 tuong dong véi két qué dugce bao
céo clia cic nghién ciu trude day la tit 0,23 — 0,56
v6i thoi gian nuai tit 4 - 10 thang tudi trén tom
si (Kenway & ctv., 2006; Coman & ctv., 2010;
Krishna & ctv., 2011).

DAéi v6i tinh trang ty 1é séng, hée s6 di truyén cao
duge u6c tinh trong cd 3 moi truong mién Trung,
mién Nam va trong nhad ATSH tuong tng 13 0,45,
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0,44 va 0,34 (Béng 3), cho phép ching ta dy doén
hiéu qua mang lai sé cao néu ching ta chon loc
theo tinh trang nay. Mic du ty lé sbng 6 bé trong
nha ATSH cao (85,90%), nhung hé s6 di truyén
thap hon & 2 mai trudng con lai ¢ thé 1a do he
s bién thien CV cia ty lé séng ¢ mai trudng nay
thip (20,70% so véi 31,95% va 33,86%). Két qué
h? & thé he chon gidong G4 cao hon két qud u6c
tinh ¢ thé he G1 cung chuong trinh chon giéng
(tuong tng 1a 0,18 va 0,19 cho moi trudng nuoi
mién Trung va trong nha ATSH) (MARD, 2018).
Két qua trong nghién cttu nay la tuong dong véi
khoéng h? dugc béo cao bdi Kenway & ctv. (2006)
trong khoang 0,37 - 0,70 cho tinh trang ty 1é séng
trén tom st dudgc ghi nhan trong cac khodng thai
gian nudi khac nhau tit 4 - 35 tuan tudi.

Tuong quan di truyén thuan va khac khong
(zero) c6 ¥ nghia théng ké gitta tinh trang tang
trudng va ty 1é soéng 1a 0,46 & quan thé G4 3 moi
truong nuoi mién Nam (Béng 3), nghia 13 SUR
c6 thé dugce cai thien néu chon loc nang cao HW.
Két qua tuong ty duge tim thiy & quan thé G1
cting chuong trinh chon giéng § mai trudng nuoi
mién Trung va trong nha ATSH tuong ting 13 0,40
va 0,29 (MARD, 2018).

3.3. Tuong tac kiéu gen va moi trudng 2 tinh
trang HW va SUR & 3 méi trudng nudi
khac nhau

Déi v6i tinh trang ting trudng thé hien qua
HW, tuong quan di truyén (r,) thuan va cao dugc
tim thiy gifta cdc moi trudng nudi & ao mién
Trung, ao ¢ mién Nam vi bé trong nha ATSH
(Bang 4). r, thuan vd cao nhat dugc tim thay
gitta ao nuoi mién Nam va bé trong nha ATSH
(0,91), cho thiy tuong tac giita kiéu gen va moi
truong (G xE) 1a khong déng ké gitta 2 moi trudng
nudi nay. r, thuan va cao cia HW gita tom nuoi
¢ ao mién Trung v ao d mién Nam 14 0,80 trong
nghién cttu nay cho thiy tuong tac GxE khong
¢6 ¥ nghia 16n vé mit sinh hoc nhu nhan xét cia
Robertson (1959) (r, > 0,8). Hai muc r, thuan
va cao ndyy cho HW cho thiy trong tuong lai c6
thé gidm b6t chi phi nghién citu danh gia ting
truéng ngoai thuyc dia bdi vi két qua danh gia
téc do tang trudng & moi trudng nudi trong nha
ATSH c6 thé dai dién cho ao nudi 6 mién Nam va
cho ao nudi mién Nam c6 thé dai dién cho ao nuoi
& mién Trung. Tuy nhién, trong nghién ctu nay
cho thay c6 tuong tac GxE ¢ mic thap do tuong
quan di truyén thuan cia HW gitta tom nuoi & ao
mién Trung va trong bé ATSH trong nha (0,74).
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Bang 4. Tuong quan di truyén (ra) ciing tinh trang ¢ 3 moi trudng
nuoi khac nhau (r.) (w6c tinh + sai s6 chudn) xem nhu I3 3 tinh
trang khac nhau (tuong tac kiéu gen va moi truong - GxE) & quan

thé G4

Dia diém nuoi/ Tinh trang

Mién Nam Trong nha ATSH

HW (g)
Mién Trung
Mién Nam
SUR (%)
Mién Trung
Mién Nam

0,80 £ 0,08 0,74 £ 0,08
0,91 £ 0,03
0,83 £ 0,04 0,02 £ 0,14
0,0840,13

HW = khdi lugng thu hoach, SUR = ty lé séng, ATSH: An toan sinh hoc.

Trong tuong lai, néu dién tich nudi tom tap trung
chinh ¢ mién Nam hon 14 mién Trung nhu hién
nay, thi viéc ddnh gia GxE & ao nu6i mién Trung
c6 thé lam ting thém chi phi ctia chuong trinh
chon gibéng.

Co6 tuong tac GxE & mic thap ctia HW giita
ao nuoi mién Trung va bé trong nha ATSH (1,
= 0,74) & thé he G4, ciing phit hgp v6i két qué
thé he G1 (r, = 0,75) ctia cung chuong trinh
chon giéng cho 2 moi trudng nudi ndy cong bd
béi MARD (2018). Tuy nhién, khong c6 tuong
tadc GxE ciia HW giita ao nudi mién Nam va bé
trong nha ATSH (1, = 0,91) dugc tinh toan & thé
he G4, nhung khong c6 s6 lieu & G1. Do d6, dé
xac dinh diy dd tuong tic gitta kidu gen vi moi
trudng (GxE) cho 2 moi truong nudi nay, ching
ta can xem xét s6 lieu qua céc thé he khac . Trong
chon giéng thiy sdn, mot s6 tac gia cling da cong
bd hau nhu khong c6 tuong tic GxE hodc néu
c6 thi tuong dbi thap trén tinh trang ting trudng
12 chinh vA mot vai tinh trang khac trén cac doi
tugng khac nhau (Gitterle & ctv., 2005; Gjedrem,
2005; Krishna & ctv., 2011).

Tuong quan di truyén cao (r, = 0,83) cho tinh
trang ty 1& séng dugc ghi nhan gitta 2 moi truong
a0 nuoi mién Nam va mién Trung cho thay viéec
danh gia cac thong s6 di truyén cho tinh trang
ty lé sébng c6 thé chi can thiét thyc hién tai mot
trong hai moi truong nay dé gidm bét chi phi
trong qué trinh nghién ctu. Hé s6 tuong quan
thap (gan bing 0), 1an lugt 1a 0,08 £ 0,13 va 0,02
+ 0,14, khéc 0 (zero) khong c¢6 § nghia théng ke
dugc quan sat gitta hai moi trudng nudi ngoai ao
mién Nam va mién Trung véi bé nuoi trong nha
ATSH. Cac két qua nay chi ra ring, cac sb liéu
u6c tinh cho ty 1é séng trong nha ATSH khong
thé st dung dé danh gia cho ty lé séng tai moi
truong ao nudi mién Nam va mién Trung.

Trong nghién cu nay, néu ching ta thiyc hién
chon gidng 2 tinh trang HW vd SUR dong thoi
thi chiing ta can thiét phai nudi danh gia 2 tinh
trang nay & didu kién nudi ao mién Nam - 1a noi
nuoi chinh déi tugng tom st va dua vao s6 ligu
nuodi mién Nam dé chon loc. Khi d6, hieu qua
mang lai sé cao cho HW va SUR cho moi trudng
nudi ao mién Nam va tuong d6i chap nhan duge
cho ao nu6i mién Trung (r, cho HW giita ao nuoi
mién Nam va mién Trung 0,80 va r, cho SUR la
0,83).

4. Két Luan

O quan thé tom st chon gidng thit 4, tuong téc
kiéu gen va moi truong khong dang ké cho tinh
trang ting trudng (khdi lugng lic thu hoach) va
ty lé sébng vdi tuong quan di truyén cung tinh
trang @ hai moi trudng nudi mién Trung va mién
Nam cao. Tuong tic kiéu gen vi méi truong
khong dang ké cho tinh trang ting trudng giita
tom nudi ao § mién Nam va bé trong nha ATSH.
Nhitng két qua nay can dugc xem xét dé 4p dung
gidm chi phi nuoi danh gia & mot hodc hai moi
truong nudi trong chuong trinh chon giéng.

Higu qua chon loc wéc tinh mang lai ¢ miic
trung binh dén cao cho tinh trang ting trudng va
cao cho tinh trang ty 1& séng do hé sb di truyén
tuong tng dugde tim thiy trong nghién citu.

L&i Cam On

Nhém téc gid xin chan thanh cdm on Chuong
trinh Ung dung Cong nghé Sinh hoc trong linh
vyc Nong nghiép - Thiy san, Bo Nong nghiép va
Phat trién Nong thon cip kinh phi cho nghién
cttu. Ching toi xin tran trong cdm on ThS.
Nguyén Hitu Thanh, ThS. Nguyén Quyét Tam
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va TS. La Xuan Théo da c6 déng goép vao nudi
v, cho sinh san vi wong nudi quan thé chon giéng
thé hé thit 4 ctia nghién citu nay.
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ABSTRACT

This study was conducted to evaluate the replacement of fishmeal by
black soldier fly larvae (Hermetia illucens) (BSF) meal, frozen beefheart,
and commercial pellet on growth performance, survival rate, and feed
utilization of discus fish (Symphysodon sp.). Discus juveniles were graded
into small, medium and large size groups as block in a completely
randomized block design. Five trial diets included frozen beefheart (T1),
commercial feed for discus fish (T2) and three diets containing graded
levels of BSF as replacements for protein from fishmeal of 0% (T3), 25%
(T4), and 50% (T5). The results showed that TAN and nitrite levels
in the beetheart treatment were higher than those in the other ones.
Moreover, discus fish in treatment 1 had a higher growth rate and a lower
feed conversion ratio than those in the other treatments. On the other
hand, no statistically significant differences among the pellet treatments
were observed for growth rates of discus’s weight, length and height
and feed conversion ratio (P > 0.05). Moreover, the results showed that
discus fish in the two BSF treatments did not suffer from diseases and
had higher survival rates than those in the other treatments.

Cited as: Nguyen, T. P. C., Nguyen, H. N., Nguyen, L. T. T., & Nguyen, T. N. (2019). Effects of
replacement of black soldier fly (Hermetia illucens) larvae meal in the diets on growth performance
of discus fish (Symphysodon sp.). The Journal of Agriculture and Development 18(5), 33-42.
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Anh huéng ctia viéc bo sung nhong rudi linh den (Hermetia illucens) vao thitc an lén
tang trudng cua ca dia (Symphysodon sp.)
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TOM TAT

Nghién cttu nay dugc thyc hién nhim danh gid kha ning thay thé protein
bot ca bing bot nhong rudi linh den (Hermetia illucens) (RLD) cling
nhu thic dn tim bo tuoi va thdc an vién thuong mai lén tang trudng, ty
lé séng va hiéu qua st dung thitc &n ctia ca dia (Symphysodon sp.). Thi
nghiem duge bd tri theo kiéu khéi hoan toan ngiu nhién mot yéu té véi
¢8 ca nhu 1a khéi. Yéu t6 thi nghiém la loai thic dn gdom 5 nghiém thic
(NT): tim bo tuoi xay nhuyén (NT1), thitic &n thuong mai (NT2) va 3
NT thiic &n vién c6 ty 1é thay thé protein bot ca bing bot nhong RLD
khéc nhau: 0% (NT3), 256% (NT4) va 50% (NT5). Két qua cho thiy ham
lugng TAN va nitrite 6 NT1 cao hon cdc NT khéac. Ngoai ra, ca dia &
NT1 c6 téc do tdng trudng nhanh hon va hé s6 FCR thap hon va khac
biét c6 ¥ nghia vé mit théng ké so véi cdc NT con lai. Trai lai, khi so
sanh giita cdc NT thiic &n vién, téc do tang truéng vé trong lugng, chidu
dai va chiéu cao ctia ca va FCR khong c6 sy khéac bigt ¢6 § nghia théng
ke (P > 0,05). Ké qué thi nghiém ciing cho thdy, & hai NT bd sung

*Tac gia lién hé

Nguyén Phiic Cam Td
Email: npctu@hcmuaf.edu.vn

1. Dat Van Dé

Ca dia (Symphysodon sp.) 13 mot trong nhitng
loai c4 canh dep. Vi vay, c4 dia la mot trong
nhitng loai c4 cadnh c6 giad tri thuong mai cao
(Chong & ctv., 2000). Tuy nhién, cic nghién citu
vé nhu cau dinh dudng va thiic &n cia c4 dia van
con tuong déi it. Theo Chong & ctv. (2000), ca
dia c6 nhu cau protein khé cao (45%). Ngudi nuoi
cé4 dia chli yéu dya vao ngudn thitc an tuci duge
ché bién nhu tim bo, so huyét, tom va ca rét va
céc loai thifc #n tuoi song (live feed) nhu trun chi,
Artemia va u tring mudi (Chong & ctv., 2000).
Céac ngudn thiic an nay dé 1ay lan mam bénh va
lam 0 nhiém moi truong nudc nuodi. Thitc dn vién
cho c4 dia thuong dugc thiét ké va déng géi chi
yéu thich hop cho ngudi choi ¢4 canh, khong phu
hop vé mit kinh té cho céc trang trai san xuat
ca canh 16n (Chong & ctv., 2003).

nhong RLD c4 it bi bénh va c6 ty 1é sdng cao hon cac NT con lai.

Ngudn protein tit bot ca ding dé san xuét thic
an thiy san dang ngay cang khan hiém va gia
thanh cao. Viéc tim kiém cac ngudn nguyén lieu
thay thé gidu protein lam thitc &n cho thiy san
dang dugc nhidu nhém nghién citu quan tam.
Trong béi cdnh nay, mot gidi phap kha thi c6 thé
dung dé thay thé cho bot ca trong thitc an thiy
sdn 1& st dung Au trung cla cac loai con triung
nhu sau gao Tenebrio molitor, rudi nha Musca do-
mestica va déc biet 1 rudi linh den, 1& nhiing loai
nguyén lieu sdn cd, gia ré va cb gia tri dinh dudng
cao (Huis & ctv., 2013). Rudi linh den (Herme-
tia illucens) (RLD) c¢6 sdn trong moi truong ty
nhién, khong lay truyén mam bénh nhu cac loai
rudi khac vi RLD truéng thanh khong c6 phu bo
miéng va khong #n, khong cédn pha gay hai cho
ngudi, vat nudi. Vi vay, RLD da dugc st dung
trong xt 1y phan thai chan nuoi gia siic, gia cAm
(Huis & ctv., 2013). Khi du tring RLD chuyén
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hoéa thanh tién nhong/nhong c6 ham lugng dinh
dudng cao: 40% protein va 30% lipid (tinh trén
trong lugng kho) (Sheppard & ctv.; 1994; Newton
& ctv., 2005), thich hgp dé lam thic an cho céc
loai ca nuodi nhu cid nheo My Ictalurus punctatus
(Bondari & Sheppard, 1981; 1987), c4 hdi van
Oncorhynchus mykiss (St-Hilaire & ctv., 2007;
Sealey & ctv., 2011), ca ro phi Oreochromis au-
reus (Bondari & Sheppard, 1981; Hem & ctv.,
2008). D6i v6i ca canh, cdc nghien citu thic &n
tit con tring dé thay thé bot ca ciing dang dan
md rong. Nghién cttu cia Ganguly & ctv. (2014)
khi thay thé bot ca bing bot con cao cao 8 miic
25% va 50% thi khong &nh hudng dén ting trudng
cua ca molly Poecilia sphenops.

Nghién citu ndy dugc thie hien nhim danh gia
adnh hudng clia viéc thay thé bot ca bing bot
nhong rudi linh den (Hermetia illucens) lén ting
trudng, ty 1& sébng va hiéu qud st dung thic &n
ctia ca dia (Symphysodon sp.). Ngoai ra, nghién
citu ciing nhim so sanh hiéu qua ciia cac loai thitc
an thay thé nay véi tim bo tuoi va thiic an vién
thuong mai.

2. Vat Liéu va Phuong Phap Nghién Cidu
2.1. Thai gian va dia diém

Nghién citu duge thyc hién ti thang 05/2018
dén thang 09/2018 tai trai thuc nghiem Thily
san, Khoa Thiy san, Truong Dai hoc Nong Lam
TP.HCM (DHNL). Céac chi tieu chét lugng nudc
dugc phan tich tai phong thi nghiém cta Vién
Nghién citu Cong Nghé Sinh Hoc va Mai trudng
(RIBE) va Khoa Thuy sdn, DHNL. Nhong RLD
dugc nudi tu ba nanh va ba dua theo qui trinh
cia RIBE tai khu thyc nghiém nudi RLD, RIBE.
Nhong st dung trong nghién ctu duge thu hoach
sau 15 ngay ké tir khi tring né.

C4 dia gidng dugc mua tit trai cA cdnh Chau
Téng va chuyén vé trai thic nghiém Khoa Thiiy
sdn, DHNL. Trudc khi tién hanh thi nghiém, c4
duge nusi thich nghi trong bé composite (200
L) trong 4 tuadn va cho an thtc dn danh cho ci
dia ctia Cong ty Fwusow Industry, Dai Loan ba
1an /ngay.

2.2. B tri thi nghiém

Thi nghiém duge bd tri theo kiéu khéi hoan
toan ngau nhién mot yéu t6. Yéu t6 thi nghiém 13
loai thitc #in gdm 5 nghiém thitc (NT): tim bo tuoi
xay nhuyén (NT1), thic dn thuong mai (NT2) va

ba NT thic an vién thay thé protein bot cé bang
bot nhong RLD: 0% (NT3), 25% (NT4) va 50%
(NT5). C& ca thi nghiém dugce chia thanh ba cd
duge bo tri nhu 13 khéi: nhé (4,30 £ 0,74 g/con),
trung binh (6,06 + 0,80 g/con) va 16n (8,70 +
0,77 g/con). Méi NT dugc lap lai ba lan, méi lan
trong mot bé kinh (kich thude 60 cm x 40 cm %
40 cm, tong cong c6 15 bé kinh), mdi bé bo tri 12
con.

Thitc an vién thuong mai cho cé dia dung trong
thi nghiém 1a thic &n vién cong nghiép cia Cong
ty Fwusow Industry, Dai Loan véi thanh phan
nguyén lieu gdm: bot mi, bot c4, bot tom, bot dau
nanh, bot so diép, bot mam lda mi, bot nhuyén
thé, bot muc, bot rong bién, bot nAm men, -
carotene, L-lysine, DL-methionine, dau c4, vita-
min premix, khodng premix va ethoxyquin. Tim
bo tuoi sau khi rita sach duge loai bd gan, xay
nhuyén va trit dong véi lugng da cho ca an ti
dau dén cudi thi nghiém. Khi cho c4 &n, tim bo
dudc ra dong va chia ra thanh ting miéng nhé
vita miéng cé.

Thanh phan dinh dudng ciia cidc nguyén liéu
chinh dugc st dung tao thic an thi nghiém nhu:
bot ca (65% dam), bot nhong RLD, bot khoai mi,
ba dau nanh,... dugc cho ¢ Bang 1.

Cong thitc thic #n thay thé bot ca bing bot
nhong RLD dugc phéi tron tit cic nguyen licu:
bot ca, bot nhong RLD, bot khoai mi, ba dau
nanh, ddu c4 bién, premix khodng, premix vita-
min, chat két dinh,...(Bang 2). Sau khi thiét ké
céc cong thic thifc an thay thé, nguyén liéu dugc
tron déu v diing may xay thit cdm tay dé tao
vién thitc an c6 duong kinh khodng 1,5 mm, sy
kho & 60°C trong vong 24 gio va dong géi bao
quan lanh dé cho c4 #n trong sudt thoi gian tién
hanh thi nghiém. Khi cho an, dung tay bé vién
thic dn vita c§ miéng cia ca. Cac cong thic thic
an thi nghiém duge trinh bay trong Bang 2.

Sau khi ché bién, thic dn dugc ldy mau phan
tich tai phong thi nghiém cta Cong ty TNHH
thic an gia sic Lai Thieu dé xac dinh thanh phan
dinh dudng cta tiing NT (Bang 3).

2.3. Quan ly va cham séc

Trong qua trinh thi nghiém ca dugce cho an ba
1an mdi ngay bing sang cho &n vio lic 8 giv sang,
12 gio trua va 16 gid chiéu vé6i lugng dn théa man
nhu ciu, mdi lan cho an kéo dai khodng 1 gio.
Thic &n dugc rai déu vao khay nhidu lan cho dén
khi ca ngitng dn. Sau khi cho dn c4 an khoang 1
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Bang 1. Thanh phan dinh dudng (%) clia cac nguyén lieu lam thic dn
thi nghiém

Nguyén liéu ﬁm d6 Dam Lipid Tro Xo
Bot ca (65%) 6,71 63,81 7,93 20,5 -
Bot nhong rudi linh den 14,24 48,56 24,72 5,62 9,51
Bot khoai mi 11,54 3,31 0,48 2,29 2,29
Ba nanh 11,48 47,74 3,47
Cam gao tuoi 10,15 13,74 17,91 8,63 5,64
Bot phy pham gia cam 3,44 68,39 13,29 11,49

Bot huyét 6,03 90,09 5,48

Bang 2. Cong thiic thic an thay thé bot ca bing bot nhong
rudi linh den

Thanh phan (%) NT3 NT4 NT5
Bot ca 20,00 15,00 10,00
Bot nhong rudi linh den 0,00 6,40 12,80
Ba nanh 22,00 22,00 22,00
Bot khoai mi 19,92 20,22 19,99
Dau ca bién 1,00 1,00 1,00
Dau dau nanh 2,45 1,20 0,00
Cam gao tuoi 10,00 10,00 10,00
Monocalcium phosphate 0,30 0,30 0,30
Bot phy pham gia cam 20,00 20,00 20,00
Bot huyét 2,00 2,00 2,00
Premix vitamin va khoang 0,35 0,35 0,35
Stay C 35% 0,03 0,03 0,03
Chéat két dinh (CMC) 1,00 1,00 1,00
Methionine 0,265 0,270 0,270
Lysine 0,080 0,120 0,145
Threonine 0,355 0,350 0,340
Tryptophan 0,090 0,102 0,112
Choline chloride 0,10 0,10 0,10
Chét chéng oxy hoéa 0,03 0,03 0,03
Chét chéng mbc 0,03 0,03 0,03
Tong 100,00 100,00 100,00

Bang 3. Thanh phan dinh dudng clia cadc nghiém thitc
(NT) thic an (%, tinh theo vat chat kho)

Thanh phan NT1 NT2 NT3 NT4 NT5

Protein 74,66 44,90 390,76 38,09 38,87
Xo 0,67 3,06 2,06 254 278
Lipid 13,12 9,08 754 870 745
Tro 6,68 10,89 9,00 884 8,08
Do 4m 7490 6,25 9,11 9,14 9,19

gio tién hanh thu thic &n thita bang sang. Thic M&ai ngay siphon va thay nude 30 - 50%, nude
sn thira duge dy trit trong tG dong dén khi két s dung trong subt thi nghiem 14 nudc may da
thic thi nghiém tién hanh ra dong, siy kho nhdm qua x 1y chlorine. He théng thi nghiem c6 st
tinh toan lugng thic dn thita cho ca thi nghiém. dung thiét bi suc khi vA cay sudi, ddm bao céc

chi tiéu moi truong nhu ham lugng oxy hoa tan
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va nhiét do déu ndm trong khodng thich hgp cho
sit tang trudng va phat trién clia ca.

Két thtic thi nghiém, chiing toi tién hanh dém
s6 ca G timg NT dé tinh ty lé séng. Can tat ci
cac ca thé & timg NT va do chiéu dai, chiéu cao
clia ting c4 thé dé tinh ting truéng, chidu dai,
chiéu cao clia ¢4 va xac dinh he s6 chuyén déi thic
sn. Trude khi do chiéu dai va chidu cao, ca dugc
gay mé nhe bing san pham AQUI-S® (Cong ty
Bayer, Viét Nam) véi lidu lugng 10 mL/m? nudc.

2.4. Chi tiéu theo doéi

2.4.1. Céc chi tiéu chét lugng nudc

Trong thi nghiem, chit luong nudc dugce kiém
tra hang ngay. Nhiét do, pH va oxy hoa tan do
bing may do cAm tay tai titng bé thi nghiém 2
1an /ngay vao lic 7 gio va 15 gio. Ham lugng am-
monia téng s6 (TAN) va nitrite (NO,_) trong
nuée duge lay di phan tich hai lan/tuan bing
phuong phép tréc quan tuong tng 13 indophenol
va diazo héa theo phuong phap chuan ciia APHA
(2012) tai phong thi nghiém Khoa Thiy san.

2.4.2. Tang trudng va hiéu qua s& dung thic an
cua ca dia thi nghiém

Trong lugng ca (tat cd ca co trong bé) duge
can ngay ngdy dau bd tri thi nghiém va khi két
thiic thi nghiém. Chiéu dai ca (chidu dai téng
cong) duge xac dinh theo dudng thing tit mut
dau (mieng ca) dén cubi clia vay duodi; trong khi
d6 chidu cao than ca dugce do tai diém rong nhét
ctia co thé. Dém s6 ca con lai sau thi nghiem dé
tién hanh danh gia ty le sdng va sy tang trudng,
hé s6 chuyén déi thic #n.

Téc do ting trudng tuyet dbi vé trong luong
(weight gain — WG, g):

WG (g/ngay) = (Wi - Wo)/t

Trong do6:

Wo: Trong luigng trung binh c4 ban dau (g).

W, : Trong lugng trung binh cé cudi thi nghiém
(8)-

t: thoi gian thi nghiem (70 ngay).

Téc do ting trudng chuyén biét vé trong lugng
(specific growth rate — SGRw, %/ngay):

SGRW (% /ngay) = (InW; — InWy)/t x 100

T6c do tang truéng chuyén biét vé chidu dai
(% ngdy):

SGRL (%/ngay) = (InLy — InLg)/t x 100

Trong do:

Lo: Chiéu dai ca dau thi nghiem (cm).

L;: Chiéu dai ca khi két thic thi nghiem (cm).

Téc do ting trudng chuyén biét vé chidu cao
than (%/ngay)

SGRH (%/ngay) = (InHy — InHg)/t x 100

Trong do:

Hy: Chiéu cao ca dau thi nghiem (cm).

H;: Chiéu cao ca khi két thic thi nghiem (cm).

Ty lé séng (survival ratio, SR):

SR (%) = FF x 100/IF

Trong do:

IF: s6 lugng c4 ban dau (con).

FF: s6 lugng c4 cubi thi nghieém (con).

Heé s6 chuyén déi thitc @n (feed conversion ratio,
FCR):

FCR = Fy/(M¢ - M; + M)

Trong do:

F,: Tdng khéi lugng thiic #in cung cap (g) tinh
theo vat chat kho

M;: Téng khdi lugng ca ban dau (g).

M;: Téng khéi lugng ca cubi thi nghiem (g).

Me,: Téng khéi lugng ca chét (g).

2.5. Phuong phap xit 1y sb liéu

Céac phan tich théng ké thyc hién theo hudng
din cta Gomez & Gomez (1984) va Bhujel
(2008). Phan tram (%) ty lé séng dugc chuyén
héa bing arcsin trudc khi tién hanh phan tich
théng ké, nhung s6 liéu tho chita chuyén hoa duge
thé hién trong bang. Phan tich phuong sai mot
yéu t6 (One way ANOVA) duge st dung dé so
sanh sy khac biét gitta cac nghiem thic vé cac s6
lieu ting trudng cia c4 nhu trong lugng, chidu
dai va chiéu cao (dau, cudi), WG, SGRW, SGRL,
SGRH, ty l¢ séng va FCR. Kiém dinh Duncan
dugc dung dé so sanh su khac biet gitta cac mtc
clia yéu td thi nghiem. Migc x4c suat P < 0,05
dugc chap nhan nhu tieu chudn danh gia sy khic
biét c6 ¥ nghia thdng ké. Tt ca cac phan tich
théng ké dugc thyc hién bing phin mém IBM
SPSS Statistics for Windows, Version 19.0 (Ar-
monk, NY: IBM Corp).

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 18(5)


http://jad.hcmuaf.edu.vn

38

Truong Dai hoc Nong Lam TP. H6 Chi Minh

3. Két Qua va Thao Luan

3.1. Cac thong sé moi trudng trong bé kinh
thi nghiém

3.1.1. Nhiét do

Trong qua trinh thi nghiém, nhiét do cla céc
NT vao budi sang dao dong trong khoang 27°C -
31°C; trong khi d6, nhiét do vao budi chiéu cé xu
huéng tang cao hon trong khoang 29,5 — 31,5°C
(Bang 4). Sy 6n dinh vé nhiét do nay 1a do thi
nghiém dugc bé tri trong khu vie duge che chin
va ¢6 sit dung dung cu sudi trong bé. So véi cac
loai c4 nhiét déi khac, ca dia can nhiét do nuée
nudi cao hon (28 — 30°C) (Pirhonen & ctv., 2014;
Livengood & ctv., 2016).

3.1.2. Gia tri pH

Su bién dong pH nuée bé nudi trong thoi gian
thi nghiem duge thé hien & Bang 4. Trong thi
nghiem, pH ban dau tuong déi én dinh 3 khoang
7,5 - 8,0 va ¢6 sy bién dong theo thoi gian tién
hanh thi nghiém thap nhat 14 7,2 va cao nhat 1a
8,8. Cang vé cudi thi nghiem pH ctia cic nghigm
thic c6 sy dao dong qué 16n va c6 xu hudng tang
len.

3.1.3. Ham lugng 6xy hoa tan (DO)

Két qua theo ddi v ghi nhan DO trong quéa
trinh thi nghiem thé hién & Bang 4. Trong 10
tudn nuoi thi nghieém, ham lugng DO trong nuée
nuodi ca dia vio budi sang va budi chiéu dao dong
trong khoéang tit 5,85 - 6,15 mg/L. Mic dao dong
nay ndm trong ngudng tdi uu cho sy séng va phat
trién binh thudng cia ca dia.

3.1.4. Ammonia

Ham lugng TAN trung binh trong sudt qua
trinh tién hanh thi nghiem dao dong tit 1,46 —
3,83 mg/L (Bang 4). Trong d6, 3 NT cho #n thic
an tim bo twoi (NT1) ¢6 ham lugng TAN trung
binh (3,83 + 3,90 mg/L) cao hon cac NT khéc
trong sudt thdi gian thi nghiem; cho thay thic
in tuoi sdng c6 dnh hudng 16n dén chéit lugng
nu6e. Tuy nhién, do moi trudng nude duge kidm
tra thudng xuyén, khi thiy ham lugng TAN tang
dot bién, ching t6i da tién hanh thay nudc va
tang cuong suc khi.

GIN
VIN

¢z F L9L F0F90e ¢0FToe

820 F 99°L

VL0 F¥6'C FLO F 96°C

gL0 F 019

€8°C F 8T
0%‘C F GLT
€8'C F 6S°C
68T F 97T
06'C F €8°¢

LE°0 F L€°0

gL'0 F L0'9 620 F L9°L 920 F89°L FO0Fe0e ¢0Fooe

20 F 920
ov'0 F 180
T80 F 6£°0
10°T F 9%'T

€LN
GIN

620 F 99°L 920 F 292 ¥'0Fc0e ¢0FToe

L0 F 16 FL°0 F #6°C

€L0 FCr'9 €L0FST'9 820 FO0LL 830FO0LL €0Fcoe ¢0FTOE

€L°0 F ¢8'¢

TN

1€0 F 292 920 F#9°L %0 F L0¢ ¢0Fcog

TL'0 F 68°C

onY) WHMSN
oy og) *p Sueqg

=]
o
gJ 8»
S22 B
o E‘ O
Dy
=
[oM
O
3
29
=Y
=

Sueg
o Yo9] Op F quiq 3uniy) SuQniy 1

Hd

=
[N
=
=
(@) -
=5 3
[ =}
< o
Qo
=
1N
(=
=
E
g} o+
N
= =N
©l &
~~ «D)
=i
& B
~
o\
=
=.
|
c
—
=
Z
~~
=S
o5}
\
=
N
Z
Z
o+
=.
o+
®
—~
=S
o5}
\
=
N—r

Tap chi Nong nghiep va Phdt trien 18(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Truong Dai hoc Nong Lam TP. H6 Chi Minh

39

3.1.5. Nitrite

Ham lugng nitrite trung binh trong sudt quéa
trinh thi nghiém dao dong trong khoang 0,36 —
1,46 mg/L (Bang 4). Trong d6,  NT cho dn thic
dn tim bd (NT1) c6 ham lugng nitrite (1,46 +
1,01 mg/L) cao hon so v6i cac NT con lai trong
subt thoi gian thi nghiem. Dé kiém soat ham
lugng nitrite qua cao va gidm doc tinh, ching
toi tién hanh thay nude va bd sung mubi NaCl &
nong do 3 g/L.

3.2. Ty lé sbng, tdc do tang trudng va hiéu qua
st dung thdc an cua ca dia

TY lé sdng va téc do tang trudng clia dbi tugng
nudi la nhitng yéu t6 quan trong quyét dinh dén
hiéu qué sdn xuét. S6 litu vé cac chi tiéu téng
trudng, ty le sébng va hieéu qud st dung thic &n
dugc trinh bay ¢ Bang 5.

Két qué thi nghiém cho thay ca dia § NT cho
an tim bo (NT1) ¢6 tdc do tang trudng cao hon
va khéac biét ¢6 ¥ nghia vé mat théng ké so vdi céc
NT cho thtic #n vién bao gdm thiic &n thuong mai
(NT2) va céc loai thitc dn thay thé bot ca bing
nhong RLD 6 cac ty le (NT3, NT4 va NT5) (one-
way ANOVA, P < 0,05) (Béng 5). Trong khi do,
khi so sanh gitta cac NT con lai véi nhau, trong
lugng trung binh cudi thi nghiém, téc do tang
trudng déi vé trong lugng, chidu dai va chidu cao
ctia ca khong c6 sy khac biét ¢6 ¥ nghia théng ké
(P > 0,05) (Béang 5).

Trong lugng ca trung binh cudbi thi nghiém,
tang trudng tuyet déi va tuong dbi vé trong luong
cd & NT1 13 cao nhat (lan lugt 1a 24,86 + 8,46
g/con; 21,36 + 8,43 g va 2,12 + 0,08%/ngay),
tiép theo 14 cdc NT cho &n thiic vién thay thé
(dao dong 1an lugt tit 15,94 £ 6,53 g/con; 9,58 +
6,64 g va 1,31 £ 0,01% /ngay & NT5 dén 17,67 +
8,72/con; 11,29 + 8,722 g va 1,41 £ 0,31%/ngay
3 NT3) va thap nhat 14 § NT cho &n thic &n vién
thuong mai (NT2 13,92 + 4,20 g/con; 7,62 + 3,69
g va 1,15 + 0,06% /ngay).

Tuong tu, téc do ting trudng vé chidu dai
(chidu dai cubi: 6,19 + 0,59 cm vA SGRL: 0,36
+ 0,05%/ngay) va chiéu cao (chiéu cao cudi: 4,47
+ 0,69 cm va SGRH: 0,36 + 0,02%/ngay) clng
thap nhét 14 & NT cho an thitc #in vién thuong
mai, tiép theo 1& cac NT cho an thic vién thay
thé va cao nhat 13 6 NT cho &n tim bo tuoi xay
nhuyén (chiéu dai cudi: 7,43 + 0,85 cm; SGRL:
0,60 £+ 0,01%/ngay; chidu cao cubi: 6,06 £ 1,07

cm va SGRH: 0,72 + 0,07% /ngay).

Két qua nay chiing minh ring khi c4 dia dugc
cho &n tim bo s& c6 tdc do ting trudng nhanh
hon so v6i NT cho dn thitc &n vién. Tuy nhién,
khi so sanh gitta caAc NT cho &n thic &n vién, thitc
an c¢6 bd sung nhong RLD (NT4 va NT5) ¢6 tde
do tang trudng cao hon so véi thic dn thuong
mai. Diéu nay c6 thé dugc gidi thich bdi mot sb
Iy do sau: ham lugng protein trong tim bo tuoci
xay nhuyén (74,66%) cao hon nhiéu so véi cac
loai thic an vién (dao dong trong khoing 38,87
- 44,90%) (Bang 3). Két qua tuong ty cling dugc
bao cédo bdi Wen & ctv. (2018). Khi nghién citu
anh huéng clia viéc thay thé tim bo tuoi bing
tim vit va bot tom trong khau phan thic an cia
c4 dia S. haraldi, cdc tac gid nay nhan thay khi
ty 1e tim bo trong khau phan gidm thi lam gidm
tdc do ting trudng vé trong lugng, chidu dai vi
chiéu cao clia ca dia. Ngoai ra, c6 1& do thic &n
tim bo tuci xay nhuyén & dang mém nén ca dé
b&t mdi hon so véi cac thitc &n vién siy kho.

Két qua thi nghiém cho thiy mic du ty lé song
& hai NT bd sung nhong RLD (NT4 va NT5) cao
hon cac NT con lai, nhung sy khéc biét nay khong
¢6 ¥ nghia vé mét théng ké (P > 0,05) (Bang 4).
Trong khi d6, khi so sanh gitta cac NT con lai véi
nhau, ty lé séng clia c4 cling khong c6 sy khac biet
¢6 ¥ nghia thong ke (P > 0,05) (Bang 4). Trong
qué trinh thi nghiém, ching to6i nhan thiy ca &
NT cho an tim bo tuoi c¢6 tan suat xuat hién bénh
nhiéu hon so véi cac NT con lai, dic biét 13 so véi
cac NT thitc sn ¢6 bd sung nhong RLD. Vi du: &
ngdy thit 40 — 43 cta thi nghiém, tat ca ba 16 (36
con) ciia NT #n tim bo déu bi den than, trong khi
d6 & NT bd sung nhong RLD c4 khong bi bénh.
Diéu nay c6 1é lien quan dén sy bién dong chit
lugng nudc trong cac bé nudi c4 cho in bing tim
bo tuoi. Nhu da dé cap & trén, ham lugng TAN
va nitrite trong cdc bé cho an tim bo tuoi xay
nhuyén thuong cao hon cdc NT con lai, dic bigt
la tif ngay nudi thi 35 trd di. Ngoai ra, két qua
ctia nhidu nghién citu cho thiy nhong RLD néi
riéng va con trung ndi chung c6 chita cac nhéom
chét c6 hoat tinh sinh hoc c6 gia tri cao. Cac hop
chit nay bao gdm cac phan ti c6 duge tinh khac
nhau nhu khang virus, khang khuan va kha nang
ting cudng dap tng mién dich & nguoi, gia stc,
gia cAm va thiy sdn nudi. Bén canh d6, chitin va
céc din xudt cla chitin c6 trong vé con triing cé
kh& nang kich thich mién dich (Ido & ctv., 2015;
Park & ctv., 2015). Viéc sit dung nhong rudi nha
tit mot loai thitc #n c6 hoat tinh sinh hoc bd
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Bang 5. Téc do tang trudng, ty 1é séng va hiéu qua st dung thitc dn clia c4 dia trong thdi gian thi nghiém

Nghiem thic

Chi tieu NT1 NT2 NT3 NT4 NT5

TLTB ban dau (g) 631 - 191° 6,31 2,000 638 £ 2.01° 6,36 £ 201 6,37 + 1,98
TLTB két thic (g) 24,86 + 8.46° 13,92 + 4,20° 17,67 + 8,72% 16,40 + 6,23* 15,94 + 6,53
WG (g) 21,36 + 843"  7.62 + 3,69 11,29 + 8,72° 10,04 + 5,83* 9,58 + 6,64
SGRw (%/ngay) 212 + 0,08° 1,15+ 0,06 141+ 03la 1,34+ 007 1,31 + 0,012
Chiéu dai khi b trf (cm) 4,90 +0,52° 483 + 0,56 4,80 + 0,55 5,02 + 0,55 4,86 + 0,528
Chiéu dai khi két thac (cm) 7,43 £ 0,85° 6,19 + 0,59% 6,65 + 0,95° 6,58 + 0,58 6,54 + 0,85
Chiéu cao khi b6 trf (cm) 3,66 £ 0,41* 3,60 + 0,51 3,65 + 0,52 3,68 + 0,50° 3,51 = 0,47
Chiéu cao khi két thic (cm) 6,06 £ 1,07° 4,47 + 0,69° 520 + 1,09 5,00 + 0,80° 5,02 + 0,81
SGRy, (% /ngay) 0,60 + 0,01° 0,36 + 0,05 044 + 0,10° 038 + 0,05° 0,42 + 0,05
SGRy (% /ngay) 0,72 + 0,07° 0,36 + 0,02* 0,50 + 0,13* 043 +0,10° 0,51 + 0,03
T3 le séng (%) 97,22 + 4.81% 9722 + 481% 97,22 + 481* 100 + 0,00° 100 % 0,00®
FCR 1,19 £ 0120 187 +0,10° 2,06 + 027° 246 + 0,12° 2,69 % 0,12°

a¢(4c gia tri trén duge bidu didn duédi dang sé trung binh & do lgéch chuin. Céc gia tri trong mot hang c6 ciing chit cii thi khac biet khong

c6 y nghia théng k& (P > 0,05); TLTB: trong lugng trung binh
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sung vao thic &n c4 trap dé nham tang tdc do
ting trudng, ty lé sébng va hiéu qua sit dung thitc
an da dugc cac nha khoa hoc & Nhat Ban nghién
cqu thanh cong (Ido & ctv., 2015).

Nguge lai, hé s6 chuyén ddi thitc sin (FCR) ciia
NT1 (1,31) la thap nhat va khéac biet rat c6 §
nghia v& mit théng ké so v6i cac NT con lai (P
< 0,001). Trong khi d6 FCR ciia NT2 va NT3
thap hon so v6i NT4 va NT5. Tuy nhién, khong
c6 su khac biét théng ke vé FCR gitta cac NT2
(1,87) va NT3 (2,06) va gitta NT4 (2,46) va NT5
(2,69) (Bang 4). Nhu vay, viec st dung thic an
c6 bd sung nhong RLD c6 hé s6 FCR cao hon so
vdi thic &n thuong mai. Didu nay c¢6 1€ 1a do ham
lugng protein trong thic &n tim bo (74,66%) va
thuong mai (44,90%) cao hon thiic #n vién thi
nghiém (dao dong tu 38,87 - 39,76%). Ngoai ra,
ham lugng xd trong thiic &n tim bo (0,67%) thap
hon cac NT thitc an vien (dao dong tit 2,06 -
3,06%) (Bang 3).

Céc nghién cttu danh gia vé viéc bo sung nhong
RLD vao thic &n ciia ca cdnh hau nhu chua co.
Tuy nhién, két qua clia nghién citu nay dbi véi ca
dia tuong ty nhu cic nghién ctu truée day cho
céc loai ca nuoi thuong pham khac. O ¢4 hoi van
0. mykiss, ca duge cho an thitc dn chita 15% bot
nhong RLD c¢6 trong lugng trung binh cubi thi
nghiém, tang trong tuyet déi vi FCR tuong tu
nhu c4 cho &n thiic sn déi ching chita 36% bot
c& com; nhung khi cho an thic &n chita 30% bot
nhong RLD, cac chi tiéu tang trudng ciia ca gidm
dang ké (St-Hilaire & ctv., 2007). Tuong tu, ¢4 1o
phi viin Oreochromis niloticus cho #n thic an c6
bot nhong rudi nha da gidm ting tudng va tang
he s6 chuyén déi thitc &n (FCR) so v6i ca nuoi
bing thiic dn ¢6 chita 52% bot ca (Slawski & ctv.,
2008). Khi thi nghiém trén ca bon (Psetta maz-
ima) § giai doan giéng, Kroeckel va ctv (2012)
ciing bao céo ring ting trudng va lugng &n cia
c4 gidm khi tang ty lé thay thé bot ca bing bot
nhong RLD (16,5 - 75,6%). Theo céc tac gid nay
tang trudng ciia ca gidm c6 thé 1a do do tiéu héa
ctia thic an gidm khi tang ty lé bot nhong RLD
vi do tiéu hoéa protein cia bot nhong RLD chi
63,1% so v6i clia bot ca 1a 88 — 98%. Gia tri do
tieu hoa thap 14 do ham lugng chitin c6 trong vo
nhong ma ca khong c¢6 kha ning tiéu hoa. Chitin
c6 thé ttc ché qua trinh hap thu chit dinh dudng
tit 6ng tieu hoa lam cho ting trudng ctia ca gidm
(Cummins & ctv., 2017).

Tt két qué ctia nghién citu nay cho thay viéc
thay thé protein ciia bot c4 bing bot nhong RLD

trong khau phan an khong anh hudng dén toc do
téng trudng ctia cd dia. Nhong RLD c6 tdc do
tang trudng nhanh, sinh san dé& dang va chuyén
hoéa hiéu qué vat chat hitu co ¢6 chat lugng thap
thanh ngudn protein va lipid c6 gia tri cao. V6i
gid cd tang va thiéu hut ngudn cung cia bot
c4, nhong RLD c6 thé 14 mot thanh phan nguon
nguyén liéu thic an tiét kiém va bén vitng va duge
dung nhu mot ngudn protein chét lugng cao trong
nganh NTTS. Viéc bd sung ngudn nguyén ligu ré
tién, bén vitng vi sn c6 § dia phuong trong thitc
in cé dia noéi riéng va thiy sdn néi chung goép
phan phat trién bén vitng nganh NTTS.

4. Két Luan

Qua thdi gian thi nghiem cho thdy cac thong
s6 chét lugng nude co ban nhu nhigt do, pH va
DO ludn duge duy tri trong khodng thich hgp cho
sit tang trudng va phat trién binh thuong ctia ca
dia va khong c6 sy khéac biét gita cac NT. Tuy
nhién, ham lugng TAN va nitrite § NT cho #n
tim bo tuoi thudng dao dong trong khodng cao
hon cdc NT con lai. Két qua thi nghiém cho thay
cé dia & NT cho an tim bo c6 téc do tang trudng
nhanh hon va hé s6 FCR nhd hon va khéc biégt ¢6
¥ nghia vé miit théng ke so v6i cac NT cho thitc
sn vién bao gdm thiic an thuong mai va céc loai
thiic &n thay thé bot ca bing bot nhong RLD véi
cac ty 1é khac nhau. Trong khi d6, khi so sanh
gitta cac NT con lai v6i nhau, téc do tang trudng
vé trong luogng, chidu dai vi chiéu cao ciia ca va
FCR khong c6 sy khac biét ¢6 ¥ nghia thong ke.
Két qua thi nghiém ciing cho thay, & hai NT bd
sung bot nhong RLD ca it bi bénh va c6 ty 1é
séng cao hon cac NT con lai. Diéu nay ching t6
viéc b sung bot nhong RLD chua cai thien duge
higu qua ting trudéng va st dung thic dn cda ca
dia, nhung c6 kha nang lam tdng tinh dap tng
mién dich & c4. Trén cd s& ndy, ching to6i dé xuat
can tiép tuc hoan thién thiét ké cong thic thic
an cta ca dia va nghién citu danh gia anh hudng
clia viéc bé sung bot nhong RLD lén tinh khang
bénh va dap tng mién dich & ca dia va cac loai
thiy san khac.

Lai Cam On

Tap thé tac gid xin chan thanh cdm on Trudng
Dai hoc Nong Lam TP.HCM da tai trg kinh phi
thye hign (Ma s6: CS-SV17-TS-02). Nhong RLD
dugce nuodi tit khu thyce nghiém nuoi RLD dugce tai
trg béi Cong ty CJ, Han Québc.
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ABSTRACT

Asian bumblebee catfish (Pseudomystus siamensis) belongs to Bagridae
family and is an economic value ornamental species. However, biological
characteristics of this fish species have been rarely reported in the liter-
ature. A study to identify tolerant capacity to aquatic environment fac-
tors (incipient lethal temperature (ILT) and incipient lethal pH (ILpH)
and oxygen threshold) of Asian bumblebee catfish at three developmen-
tal stages namely embryo, hatchling and ten-day post hatching (dph)
was carried out from July 2018 to January 2019 at the Experimental
Farm for Aquaculture of Fisheries Faculty - Nong Lam University in
HCM City. The results showed that the incipient upper and lower lethal
temperatures (IULT and ILLT) were 32.5°C and 22.3°C for embryos,
36.7°C and 18.7°C for hatchlings, and 38.6°C and 15.9°C for 10 dph
fish, respectively. The incipient upper and lower lethal pHs (IULpH and
ILLpH) were 10.7 and 4.4 for embryos, 10.2 and 3.7 for hatchlings, and
10.2 and 3.8 for 10 dph fish, respectively. The oxygen thresholds of the
catfish at the three stages were 4.7, 1.1 and 1.0 mg Oz /L, respectively.
The Asian bumblebee catfish at post hatching stages appears to toler-
ate to unfavorable environmental factors compared to embryonic one.
The study results would be an important scientific base for researches
on seed production and conservation of the fish in the future.

Cited as: Vo, B. T. T., Pham, C. M., Nguyen, T. T. T., Vo, T. V., & Nguyen, T. V. (2019).
Identification of the tolerant capacity to aquatic environment factors (temperature, pH and dis-
solved oxygen) of Asian bumblebee catfish (Pseudomystus siamensis Regan, 1913). The Journal
of Agriculture and Development 18(5), 43-51.
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Xac dinh kha ning chiu dung mot s6 yéu t6 méi trudng nudce (nhiét do, pH va oxy
hoa tan) ctia ca chét bong (Pseudomystus siamensis Regan, 1913)

V6 Thi Thanh Binh*, Pham Minh Chau, Nguyén Thi Thanh Tric,
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Khoa Thiiy San, Truong Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 07/05/2019
Ngay chinh stta: 09/09/2019
Ngay chip nhan: 24/09/2019

Tw khéa

C4 chét bong

Kha nang chiu dung
Nhiet do

Oxy hoa tan

pH

*Tac gia lién hé

TOM TAT

C4 chét bong (Pseudomystus siamensis) thuoc ho ca nganh Bagridae
va la loai ca canh c6 gia tri kinh té. Tuy nhién cho dén nay cac cong
bé vé dac diém sinh hoc cfia loai ca nay con rat han ché. Nghién ctu
vé kh3 nang chiu dung mot s6 yéu t6 moi trudng nuéc (nhiét do, pH
va 6xy hoa tan) ciia ca chét bong § cac giai doan phdi, cA mdi nd va ca
10 ngay tudi da dugc thuc hién tit thang 7/2018 dén thang 1/2019 tai
Khoa Thiy San - Trudng Dai hoc Nong Lam TP.HCM. Céac két qua
nghién citu cho thiy ngudng nhiét do cao va thip cha phoi la 32,5°C
va 22,3°C; ca méi nd 1a 36,7°C va 18,7°C; ca 10 ngay tudi la 38,6°C va
15,9°C. Ngudng pH cao va thip & giai doan phoi 1a 10,7 va 4,4; c4 méi
nd 1a 10,2 va 3,7; ca 10 ngay tudi 1a 10,2 va 3,8. Ngudng oxy cilia cé
chét bong giai doan phdi, c4 méi nd va ca 10 ngay tudi lan lugt 13 4,7;
1,1; 1,0 mg Oz /L. C4 chdt bong giai doan sau nd chiu dung nhing yéu
td bat 1gi clia moi truong t6t hon giai doan phoi. Két qua nghién ciu
13 co 5@ khoa hoc quan trong cho cic nghién citu vé san xuét giéng va
béo ton loai c4 nay trong tuong lai.

V6 Thi Thanh Binh
Email: vthinh1975@yahoo.com

1. Dit Van Dé

C4 chét bong (Pseudomystus siamensis Regan,
1913) thuoc giéng ca chdét Pseudomystus, ho ca
nganh Bagridae. Bagridae 1& mot trong nhing
ho 16n véi cac thanh vien c6 thé tim thiy khap
chau A, chau Phi va Trung Dong. O chau A, ca
chét bong phan bd & luu vyc cic song Mekong
va Chao Phraya, va ban ddo Thai Lan. Nhom cé
nganh ndy dudc quan tam dic biét do c¢6 nhiéu
loai ca c6 gia tri lam c& canh so v6i cac ho ca
da tron (catfish) chau A khéc. Ngay nay, phan
l6n céc lodi dung lam céa cdnh thudc gibng Pseu-
domystus do chiing s hitu sy da dang vé mau
sic, 6 cAc mau tuong phan ndi bat véi cac day
hodc vét mau tuong phan nim trén than va vay.
Trong s6 cac loai ca canh thudc giéng Pseudomys-
tus thi ca chét bong duge ua chudng hon cd va
dugc xuat /nhap khau véi ten goi ‘bumblebee cat-
fish’ (Linder, 2000a & b). Tuy nhién, loai ca nay

chi dugc khai thac tir ty nhién nén sb lugng co
gi6i han. Ngay nay, nhu ciu tiéu thu ngudn ca
nay cho muyc dich choi canh tuong déi cao dan
tdi viéc khai thac qua mic loai c4d nay ngoai ty
nhién.

O Viet Nam, ¢4 chét bong duge ngudi dan khai
thac nhiéu ¢ viing Tan Chau, Thoai Son (An Gi-
ang) va hd Tri An (Trang Bom - Dong Nai). Theo
kinh nghiém ctia ngudi dan thi c4 chét bong &
cac dia phuong nay thuong bit giap vio dau mua
mtra v duge danh bat, khai thac chii yéu vao cac
thang 10, 11 hiang nam (Vo, 2015).

Ngoai nghién cttu dinh loai (Vo, 2015), cho dén
nay c6 rat it nghién citu vé dic diém sinh hoc
trén lodi ca nay. Vi vay, viéc tién hanh nghién
ciu xac dinh kha nang chiu dyng cac yéu t6 moi
trudng chinh (nhiet do, pH, oxy hoa tan) clia ca
chét bong 1a hét sitc can thiét dé lam co s khoa
hoc viéc thuan dudng, san xuat giéng, phat trién
nudi va bdo vé ngudn lgi ty nhién déi tuong nay
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trong tuong lai.
2. Vat Liéu va Phuong Phap Nghién Cidu

Nghién citu duge tién hanh tir thang 7/2018
dén thang 1/2019 tai Trai thyc nghiem Khoa
Thiy Sén, Truong Dai hoc Nong Lam TP.HCM.

C4 chét bong bd me dugc tuyén chon tit dan ca
ch6t bong ty nhién thu tit cdc tinh mién Tay va
Dong Nam Bo. Ca b6 me dugce nudi vo trong ao
16t bat va dugce kich thich sinh sén v6i HCG. Ca
sau khi né dugc wong nuodi véi thic an 1a Moina
va trun chi Limnodrilus hoffmeistery.

2.1. Thi nghiém xac dinh ngudng nhiét do cua
céa chét bong

Thi nghiém x4c dinh nhiét do bat dau gay chét
(incipient lethal temperature, ILT) - nhiét do gay
chét 50% déi tugng thi nghiém khi duge xit 1y véi
mot loat cac nhiét do tang hay gidm & khodng
thoi gian 24 gio (Beitinger & ctv., 2000) - dugc
bé trf theo kiéu hoan toan ngiu nhién v6i 3 lan
lip lai. D6i tugng nghién citu (phoi da phat trién
xa hon giai doan phoi vi, cA mdéi nd va ca 10
ngay tudi) dugce chia trong cac binh nhya c6 2
lit nuée v6i mat do 20 mau/binh. Cac binh thi
nghiém duge dit trong mot thung x6p c6 chia
nude. Dung nude néng (xac dinh nhiét do cao gay
chét (IU(pper)LT)) hay nuéc lanh (xac dinh nhiét
do thip gay chét (IL(ower)LT)) thém vao nudc
trong thiing x6p dé gian tiép ting hay gidm nhist
do nudc ctia binh chita miu vat véi mic 1°C ¢ mbi
lan ting hay gidm. D#t nhiét ké trong binh thi
nghiém dé theo d&i nhiet do va ddm bao nhiét do
trong binh ting hay gidm khong qua 0,2°C/gis.
Sau khi dat nhiét do mong mudn, nhiét do trong
binh dugc giit én dinh vA ghi nhan s miu vat
bi chét lien tuc trong 24 gid. Biéu hién cla phoi
chét 13 sy bién déi mau va tré nén ma duc, clia ca
mdi nd 1a sy nglng van dong va cia ca 10 ngay
tudi 1a sy nging cit dong clia nip mang.

2.2. Thi nghiém xac dinh ngudng pH cua ca
chét bong

Thi nghiém x4c dinh pH bét dau gay chét (in-
cipient lethal pH, ILpH) - pH gay chét 50% ddi
tugng thi nghiém khi duge xit 1y véi mot loat céc
pH tang hay gidm & khodng thoi gian 24 gig -
ciing duge b tri theo kiéu hoan toan ngiu nhién
v6i 3 1an 1ap lai. Déi tugng nghién citu duge chia
trong céc binh nhya c6 2 it nuéc véi mat do 20

mau/binh. Diéu chinh pH nudc trong binh thi
nghiém véi dung dich NaOH 0,IN dé ting pH
(xac dinh pH cao gay chét (IU(pper)LpH)) va
H2SO0, 0,1N dé giam pH (xac dinh pH thap gay
chét (IL(ower)LpH)) dé c6 gia tri pH theo yéu cau
v6i mitc 1 gid tri pH & moi 1an ting hay gidm. Sau
khi dat pH mong mudn, pH trong binh dugc giit
6n dinh va ghi nhan s méu vat bi chét lién tyc
trong 24 gio.

Trong ca 2 thi nghiém trén, cac binh dugc suc
khi nhe dé ddm bao oxy hoa tan day di. Cac miu
vat chét duge vét bd ngay dé tranh dnh hudng xau
dén chat lugng nudc trong binh. Nhiét do hay pH
cao va thap gay chét miu vat duge tinh toén dya
trén phan tich hdi qui tuyén tinh ctia ty & chét &
24 gio theo nhiét do hay pH.

2.3. Thi nghiém xac dinh ngudng 6xy cta ca
chét bong

Ngudng oxy cia ci duge xac dinh bing phuong
phap binh kin (Wokoma & Marioghae, 1996).
Cho nu6c vao day binh thiy tinh 500 mL, th3
mau mat do 20 con nhe nhang vao binh va day
ndp that kin (tranh khong c6 bot khi). Tiép tuc
theo d6i dén khi ndo > 50% phai trd nén ma duc
hay c4 khong con hoat dong nita thi 14y ra mot
mau nudc dé xac dinh oxy hoa tan - duge xem
nhu ngudng 6xy cta phoi hay ca (Nguyen, 2005).

Nhigt do dugc do vdi nhiét ké thiy ngan (0 —
50°C), pH duge do v6i pH meter hisu HANNA
va O0xy hoa tan dugc xac dinh v6i phuong phap
chudn do kiém Winkler.

2.4. Xit ly sb licu

Tat ca sb lieu vé ty le chét duge chuyén déi
thanh arcsin,/ va duge phan tich ANOVA mot
yéu t6 (One-way ANOVA) véi phép thit DUCAN
béng phan mém SPSS. Phan tich héi qui tuyén
tinh ciia ty 16 chét (duge chuyén déi thanh probit)
& 24 gio theo nhiét do hay pH (duge chuyén ddi
thanh Log10) st dung phan mém Excel.

3. Két Qua va Thao Luan
3.1. Ngudng nhiét d6 ctia ca chbt bong
3.1.1. Giai doan phaéi

e Ngudng nhiét do cao gay chét (IULT)
Phoi khong chét & cac nhiet do 30 va 31°C.
Hién tugng phoi chét xdy ra & cic nghiem thic
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¢6 gié tri nhiet do tit 32 - 39°C. Ty le phoi chét
tich lily ¢ 24 gio ¢ nghiem thitc 32°C 1a 38,3%,
tang len 90% & 33°C va & cac nhiét do cao hon
(34 - 39°C) ¢6 ty lé phoi chét 100% sau 1 gio thi
nghiem. T¥ lé phoi chét tich liy & 24 gio & 33°C
14 khac bigt ¢6 ¥ nghia théng ke (P < 0,05) so
v6i ty 1é chét 3 cic nhigt do khac.

Phuong trinh hdi qui tuyén tinh cia ty lé phoi
chét (y) theo nhiét do cao (x) la y = 207,91x —
309,36 (R? = 0,9535). Nhu vay, trong thi nghiem
nay, nhiet do cao gay chét (IULT) c& chét bong
giai doan phoi duge xéac dinh 14 32,5°C (Hinh 1).

e Ngudng nhiét do thap gay chét (ILLT)

Tuong ty nhu & thi nghiém nhiét do cao, phoi
khong chét & cac nhiet do tir 26 - 24°C. Hien
tugng phoi chét x4y ra & cac nghiem thiic co gia
tri nhiet do tir 23,5 - 14°C. Ty le phoi chét tich
liy 3 24 gid & nghiem thic 23,5°C 13 56,6%, tang
len 68,3% & 23°C, 75% & 21°C va 76,6% & 22°C;
con & cac nhigt do thap hon (20 - 14°C), ty le
phoi chét 1a 100% sau 1 gio thi nghiem. Ty l¢
phoi chét tich liy & 24 gio & 21 va 22°C 1a khac
biéet khong c6 ¥ nghia thong ke (P > 0,05) nhung
khéc bigt c¢6 ¥ nghia théng ke (P < 0,05) so véi
ty 1é chét & cac nhiét do khac.

Phuong trinh hdi qui tuyén tinh cta ty lé phoi
chét (y) theo nhiét do thap (x) lay = - 74,411x
+ 105,32 (R? = 0,6435). Trong thi nghiem nay,
nhiet do thap gay chét (ILLT) c4 chét bong giai
doan phoi duge xéc dinh 1a 22,3°C (Hinh 1).

3.1.2. Giai doan ca mdi nd

e Ngudng nhiét do cao gay chét (TULT)

C4 khong chét & cac nhiét do tit 30 - 34°C. Hien
tugng ca chét x3y ra & cac nghiem thic cé gia tri
nhiet do tit 35 - 39°C. Ty lé c4 chét tich luy & 24
i & nghiem thic 35°C 13 21,6%, tang len 55% &
nhiét do 37°C va 71,6% & nhiet do 38°C; & nhiet
do cao hon (39°C), t¥ 1é c4 chét 14 100% sau 1 gis
thi nghiem. T¥ 1& c4 chét tich liiy & 24 gid 8 cac
nhiet do 35 - 38°C 1a khac biét c6 § nghia théng
ke (P < 0,05) va ciing khéc biét so v6i ty 1é chét
& cac nhiét do khac.

Phuong trinh hdi qui tuyén tinh ctia ty 1& ca
chét (y) theo nhiét do cao (x) lay = 117,19x —
178,42 (R? = 0,8552). Nhu vay trong thi nghiém
nay, nhiét do cao gay chét (IULT) c4 chét bong
giai doan méi nd duge x4c dinh 13 36,7°C (Hinh
2).

e Ngudng nhiet do thap gay chét (ILLT)

Ca khong chét & cac nhiet do tir 26 - 21°C. Hien
tugng cé chét xay ra & cac nghiém thitc c6 gia tri
nhiét do tir 20 - 14°C. Ty 1é c4 chét tich liy & 24
gid ¢ nghiem thic 20°C 1a 13,3%, tang lén 53,3%
3 19°C va 60,0% & 18°C; con & cac nhiét do thap
hon (17 - 14°C), t le ca chét 1a 100% sau 1 gio
thi nghiém. Ty lé c4 chét tich liy & 24 gid § cic
nhiét do 20 - 18°C 1a khac biét c6 § nghia théng
ke (P < 0,05) va ciing khéc biét so véi ty lé chét
& cac nhiét do khéc.

Phuong trinh hdi qui tuyén tinh cta ty 1é ca
chét (y) theo nhiet do thap (x) lay = - 81,739x
+ 109,01 (R? = 0,8949). Trong thi nghiem nay,
nhiet do thap gay chét (ILLT) c4 chét bong giai
doan mdi nd duge xac dinh 1a 18,7°C (Hinh 2).

3.1.3. Giai doan cé 10 ngay tudi

e Ngudng nhiét do cao gay chét (IULT)

Ca khong chét & cac nhiet do tir 30 - 37°C. Hien
tuong c4 chét xay ra ¢ cac nghiém thiic c6 gié tri
nhiet do tit 38 - 39°C. Ty le c4 chét tich lay &
24 gio & nghiém thitc 38°C 14 46,6% va ting lén
55,0% & nhiet do 39°C. Ty 1é ca chét tich liy &
24 gid & 38 va 39°C 1a khac biét ¢6 ¥ nghia théng
ke (P < 0,05) va ciing khac biét so véi ty 1é chét
G cac nhiét do khéc.

Phuong trinh hdi qui tuyén tinh cda ty lé ca
chét (y) theo nhigt do cao (x) la y = 225,08x
- 352,21 (R? = 0,7871). Nhiét do cao gay chét
(IULT) ca chét bong giai doan 10 ngay tudi duge
xéc dinh la 38,6°C (Hinh 3).

e Ngudng nhiet do thap gay chét (ILLT)

Ca khong chét & cac nhiet do tir 26 - 18°C. Hien
tuong cé chét xay ra & cac nghiém thitc c6 gia tri
nhiét do tit 17 - 14°C; trong d6, & nhiet do 14°C
t§ le ca chét 13 100% sau 1 gio thi nghiem. O céc
nghiem thitc 17, 16 va 15°C, t¥ 1& c4 chét tich liy
sau 24 gio 1a tuong duong nhau va khac biét c6
¥ nghia théng ké so v6i cic nghiém thiic con lai
(P < 0,05).

Phuong trinh hdi qui tuyén tinh cta ty lé ca
chét (y) theo nhiét do thap (x) lay = - 63,332x
+ 81,073 (R? = 0,7643). Nhiét do thap gay chét
(ILLT) ca chét bong giai doan 10 ngay tudi dugce
xédc dinh 1a 15,9°C (Hinh 3).

Hau hét cac loai ca nudi phan bd tuy nhién &
Dong bing song Citu Long (DBSCL) va nhiing
ving phan bé c6 vi do thap thi nhiét do thich
hgp cho phoi phét trién tit 27 - 31°C (Pham &
Nguyen, 2009). Trong sudt qué trinh phét trién
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Hinh 1. Phuong trinh hdi qui tuyén tinh ctia t§ 1& chét phoi ca chdt bong theo nhiét do cao (trai) va thap
(phai)

9,000 * 9,000
B.0000 / 80000
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L
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+
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00000 + * x 00000 =

14 13 155 1.6 11 12

Hinh 2. Phuong trinh hdi qui tuyén tinh ctia t§ 1& chét ca chét bong giai doan méi né theo nhiet do cao
(trai) va thap (phai).

2,0000 2,000 .
20000 - 80000 +« TLC
7o y = 22508x- 352 21 7.0000 — Linear
50000 R*=0.7871 f‘; 50000 - mc}
£ 0000 -— & 0000 * * *
40000 ,)’; 40000
y® 63.332x + BLO73

#0008 20000 Bl =07648
2.0000 +« TLC 2 0000
1.0000 — Linear / 1.0000
- (TLC) . . . | +

13 1.33 16 11 1.13 12 123 13

Hinh 3. Phuong trinh hdi qui tuyén tinh ctia t§ 1& chét cd chét bong giai doan 10 ngay tudi theo nhigt do
cao (trai) va thap (phai).

phoi c¢6 hai thoi ky nhay cdm nhat v6i cac yéu Theo Truong (2003), nhiét do thich hgp cho da
t6 moi truong. D6 14 thoi ky phoi vi va thoi ky  s6 cac loai cA nuoi nude ngot tit 25 - 32°C, gisi
phan duoi tach khéi noan hoang. Khi nhiét do 30 han nhiet do cho phép 13 10 - 40°C. Theo Fish-
- 31°C ti le di hinh ctia phoi 60 - 70% va ti lé base (https://www.fishbase.se/summary/11987),
phai chét trude khi ng 50 - 60% (Nguyen, 2005). c4 chdt bong 1 loai cd séng & ving nhigt ddi,
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thich hgp phat trién & nhiet do tir 20-26°C.

Trong nghién cifu niy nhieét do cao gay chét
(IULT) c& chét bong giai doan 10 ngay tudi
(38,6°C) 1a cao hon giai doan mdi ng (36,7°C)
va cla giai doan méi nd 1a cao hon giai doan
phoi (32,5°C). Ngugc lai, nhiét do thap gay chét
(ILLT) c& chét bong giai doan 10 ngay tudi
(15,9°C) 1a thap hon giai doan méi ng (18,7°C)
v clia giai doan mdi nd thap hon giai doan phoi
(22,3°C). Diéu nay c6 thé két luan riing kha ning
chiu dung nhiet do bat lgi ciia c4 chdt bong tang
dan theo sy phat trién va tudi ca. Khi co thé ca
ngay cang hoan chinh thi chiu dyng diéu kién bat
lgi clia moi truong tot hon.

Nhin chung, bién do nhiet do gay chét ca chdt
bong 1& hep hon so véi mot s6 loai ca nudi & DB-
SCL. So véi cé chép Cyprinus carpio va ca théc
lac com Chitala chitala thi nhiét do cao gay chét
c& chét bong thap hon nhung nhiét do thap gay
chét cao hon. Nguéng nhiét do cao va thip cia ca
chép lan lugt 13 41,1°C va 4,5 - 9,2°C (Nguyen,
2004) va ciia c4 that lat com 1a 41 - 41,7°C va
10,1 - 11°C (La, 2012). Nhiét do cao gay chét cé
chét bong ciing thap hon ca tra Pangasianodon
hypophthalmus (40,8°C) va ca basa Pangasius bo-
courti (40,3°C) nhung nhiet do thap gay chét 1a
tuong duong ca tra (16,7°C) & giai doan gidng
(Duong, 2003). Sy khac biét nay c6 thé do su
khac nhau vé phuong phéap nghién ctu ciing nhu
kh& nang chiu dung cta loai.

3.2. Ngudng pH ciia ca chbt bong
3.2.1. Giai doan phdi

e Ngudng pH cao gay chét (IULpH)

Phoi khong chét & cac pH tit 7 - 9. Hién tugng
phai chét x4y ra & cic nghiém thic c6 gia tri pH
tir 10 - 11; trong do6, ty 1é phoi chét tich liy & 24
gio 6 pH = 10 1a 21,3% va tang len 52,3% & pH
= 11. Ty le phoi chét tich liy & 24 gio 6 pH =
10 va 11 1a khéac biet c6 ¥ nghia théng ke (P <
0,05) va ciing khac biét so vdi ty 1 chét & cac pH
khac.

Phuong trinh hodi qui tuyén tinh cia ty & phoi
chét (y) theo pH cao (x) lay = 58,627x — 55,455
(R? = 0,8911). Nhu vay, trong thi nghiém nay,
pH cao gay chét (IULpH) ca chét bong giai doan
phoi duge xac dinh 14 10,7 (Hinh 4).

e Ngudng pH thap gay chét (ILLpH)

Phoi khong chét ¢ pH = 7. Hién tugng phoi
chét xdy ra & cac nghiém thic c6 gia tri pH tit

6 - 3. Ty lé phoi chét tich liy & 24 gio ¢ nghiém
thic pH = 6, 7 va 8 14 tuong duong nhau (20,3 -
21,3%), va ty lé phoi chét 14 100% sau 7 gid thi
nghiém 6 pH = 3. Ty lé phoi chét tich lay & 24
gid ¢ ca pH = 6, 7 va 8 1a khac biet khong c6 ¥
nghia thong ké (P > 0,05) nhung khac bigt ¢6 y
nghia thong ke (P < 0,05) so vdi ty lé chét & cac
pH khac.

Phuong trinh hoi qui tuyén tinh cia ty lé phoi
chét (y) theo pH thip (x) la y = - 19,099x +
17,252 (R? = 0,81). Trong thi nghiém nay, pH
thap gay chét (ILLpH) ca chét bong giai doan
phoi duge xac dinh 1a 4,4 (Hinh 4).

3.2.2. Giai doan ca mdi nd

e Ngudng pH cao gay chét (IULpH)

Két qua cho thay c4 khong chét & cac pH tir 7
- 9. Hien tugng ca chét xdy ra & cic nghiém thic
c6 gia tri pH tir 10 - 11. Ty 1& ca chét tich lay &
24 gid ¢ nghieém thic pH = 10 1a 38,0%, tang lén
55,3% & pH = 10,5; 6 pH cao hon (pH = 11), ty
1& c4 chét 14 100% sau 1 gio thi nghiem. Ty lé ca
chét tich liiy & 24 gi & pH = 10 va 10,5 1a khac
bigt c6 § nghia théng ké (P < 0,05) va cling khac
bigt so véi ty le chét & cac pH khac.

Phuong trinh hdi qui tuyén tinh cta ty 1é ca
chét (y) theo pH cao (x) la y = 93,58x — 89,337
(R? = 0,9617). Nhu vay trong thi nghiem nay, pH
cao gay chét (IULpH) c4 chét bong giai doan mdi
16 duge xéc dinh 1a 10,2 (Hinh 5).

e Ngudng pH thap gay chét (ILLpH)

Tuong ty, cad khong chét ¢ cdc pH tit 7 - 5.
Hién tuong ca chét xdy ra & cac nghiém thtc c6
gia tri pH tit 4 - 3. Ty le ca chét tich liy & 24 gio
& nghiem thic pH = 4 13 31,6%, tang lén 51,6%
& pH = 3,5; & pH thap hon (pH = 3), ty lé ca
chét 14 100% sau 2 gio thi nghiém. Ty 1¢ c4 chét
tich lily & 24 gio 6 pH — 4 v 3,5 1a khac biet ¢6
¥ nghia théng ké (P < 0,05) va ciing khac biét so
véi ty lé chét & cac pH khéc.

Phuong trinh hdi qui tuyén tinh cta ty 1é ca
chét (y) theo pH thip (x) la y — - 37,282x +
26,214 (R? = 0,9617). Trong thi nghiem nay, pH
thap gay chét (ILLpH) ca chét bong giai doan
mdi nd duge xac dinh 1a 3,7 (Hinh 5).

3.2.3. Giai doan ca 10 ngay tudi

e Ngudng pH cao gay chét (IULpH)
Tuong ty thi nghiém trén, ca khong chét & cac
pH tit 7 - 9. Hién tuong ca chét xdy ra & céc
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Hinh 6. Phuong trinh hdi qui tuyén tinh cta tj 1& chét cd chét bong giai doan 10 ngay tudi theo pH cao

(trai) va thap (phai).

nghiém thic cé gid tri pH tit 10 - 11. Ty 1é c4
chét tich lily & 24 gid & nghigm thiic pH = 10 la
20,0%, tdng lén 56,3% & pH = 10,5 va ty 1é ca
chét 14 100% sau 1 gis thi nghiem & pH = 11. Ty
lé ca chét tich liy & 24 gio & pH = 10 va 10,5 13
khéc biét c6 ¥ nghia thong ke (P < 0,05) va ciing

khéc biét so véi tf 1é chét 3 cac pH khac.

Phuong trinh hdi qui tuyén tinh cla ty lé ca
chét (y) theo pH cao (x) la y = 94,222x — 90,109
(R% = 0,9626). pH cao gay chét (IULpH) c4 chot
bong giai doan 10 ngay tudi duge xéac dinh 1a 10,2
(Hinh 6).
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Bang 1. Ngudng oxy hoa tan (mg O2/L) clia ca chét bong § cac giai doan phat

trién khac

Lan Iip lai  Giai doan phoi

Giai doan méi nd  Giai doan 10 ngay tudi

1 1.8 0,9 1,2

2 4,3 1,0 0,8

3 5,2 1,3 1,0
Trung binh 47+ 05 1,1 £0,2 1,0 £ 0,2

e Ngudng pH thap gay chét (ILLpH)

C4 khong chét & cac pH tit 7 - 5. Hién tugng
cé chét x4y ra & cac nghiém thiic c6 gia tri pH tit
4 - 3. Ty le ca chét tich liiy & 24 gio clia nghigm
thitc pH = 4 14 61,6% va ctia pH = 3,5 14 52,3%;
ty lé c4 chét tich lily cia nghiem thic pH = 3 1
100% sau 2 gid thi nghiem. Ty lé c4 chét tich liy
G 24 gio 6 pH = 4 va 3,5 1a khac biét ¢6 § nghia
thong ké (P < 0,05) va ciing khac biét so véi ty
lé chét & cac pH khac.

Phuong trinh hdi qui tuyén tinh ctia ty 1& ca
chét (y) theo pH thip (x) la y = - 36,678x +
26,062 (R? = 0,9216). pH thép gay chét (ILLpH)
cé chét bong giai doan 10 ngay tudi duge xac dinh
13 3,8 (Hinh 6).

Theo Truong (2003), pH 134 mot trong nhitng
yéu t6 moi trudng anh hudng rat 16n dén doi séng
c4. pH c6 anh hudng tryc tiép dén cac giai doan
phat trién ban dau clia cé. Da s6 cac loai ca c6
thé chiu dung mot gidi han rong cia pH, ti 5-
9. Trong nghién citu v& &nh hudng ciia pH trén
cd Prochilodus lineatus, Reynalte-Tataje & ctv.
(2015) da tim thay ¢ pH 5,0 toan bo tring bi chét
sau 4 gid. Tring duge ap 6 pH tit 6,0 - 8,5 ¢6 ti 1&
thu tinh va ti lé séng tuong ty nhau nhung & pH
6,0 triing c6 dudng kinh nhd hon va 4u tring ca
¢6 chidu dai ngén hon so véi tring duge ap & moi
truong trung tinh hay kiém. Trong giai doan uong
nudi au tring, ti 1¢ sdng ciia hau &u tring cao
nhéat ¢ pH 7,0. Jellyman & Harding (2014) nghién
ciu trén 5 loai ca nudc ngot ¢ New Zealand tim
thay tat ci cac loai ca bi chét khi pH nudc < 4
nhung c4 trudng thanh cé thé séng & pH 4,5 va
c4 trudng thanh chiu dyng pH thip t6t hon ca
con.

Két qua cac thi nghiém trén cho thay pH cao
gay chét (IULpH) c4 chét bong giai doan 10 ngay
tudi (10,2) la bing giai doan méi nd (10,2) va
thip hon giai doan phoi (10,7). Nguge lai, pH
thap gay chét (ILLpH) c4 chét bong giai doan 10
ngay tudi (3,8) 1a tuong duong giai doan méi nd
(3,7) va thap hon giai doan phoi (4,4). Diéu nay
c6 thé két luan ring kha ning chiu dung pH bat

ldi ctia ca chét bong sau nd 13 kém hon phoi déi
v6i pH cao va t6t hon déi véi pH thép.

Nhin chung, pH cao gay chét phoi ca chét bong
12 thap hon so v6i phoi ciia c4 ro dong Anabas
testudineus (pH = 11) va ca sic rin Trichogaster
pectoralis (pH = 11,8) (Le, 2010). pH cao gay chét
c4 chét bong 1a tuong duong véi ca chép (9,5 -
10,8) (Nguyen, 2004), ca tai tugng Osphronemus
goramy (9,5 - 11) (Trang, 2010). pH thip gay
chét ca chét bong l1a tuong duong so véi ca that
lat com Notopterus chitala (3,5 - 4,5) (La, 2012),
thap hon so v6i ca chép (4,2 - 4,5) (Nguyen, 2004)
va cé tai tugng (4,0 - 4,5) (Trang, 2010), va cao
hon so véi ca sic rin(2,4) (Le, 2010). Su khac
biét nay ciing c6 thé do st khac nhau vé phuong
phép nghién citu cing nhu kha ning chiu dyng
cta loai.

3.3. Ngudng 6xy hoa tan (DO) ciia ca chbt
bong

Két qua thi nghiem x4c dinh nguéng oxy & céc
giai doan phat trién khac nhau ctia c4 chét bong
dugc trinh bay & Bang 1.

Theo Nguyen (2005), ham lugng oxy hoa tan
trong nuéc thich hgp cho cd hoat dong sinh
trudng va phat trién, dé ddm béo cho phoi phat
trién binh thuong 14 3-5 mg/L. Trong hau hét
trudng hgp, ham lugng oxy hoa tan trong nudc
thap hon 2 mg/L thi phoi sé chét ngat. Giai doan
con nhd, ca con c6 ngudng oxy cao, cao nhét do 1a
giai doan phoi ty do va ca bot (Pham & Nguyen,
2009).

Ngudng oxy ciia ca chdt bong 1a thap hon rat
nhidu so v6i ctia phoi. Ngudng oxy clia ca chdt
bong cao hon so véi ca chép (0,22 - 0,11 mg
02/L), ca trdm c6 Ctenopharyngodon idella (0,49
- 0,22 mg O3/L), c4 me trang Hypophthalmichthys
harmandi (0,89 - 0,55 mg O3/L) va ca troi Labeo
rohita (0,97 - 0,66 mg Os/L) (Nguyen, 2004;
Tran, 2007).
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4. Két Luan va Kién Nghi
4.1. Két luan

Ngudng nhiet do cao va thap clia phoi 13 32,5°C
va 22,3°C; ¢4 méi né 1a 36,7°C va 18,7°C; ca 10
ngay tudi 13 38,6°C va 15,9°C. Ngudng pH cao
va thap & giai doan phoi 1a 10,7 va 4,4; ca4 mdéi
nd 1a 10,2 va 3,7 ca 10 ngay tudi 1a 10,2 va 3,8.
Ngudng oxy clia ca chdt bong giai doan phoi, ca
mdi nd va ca 10 ngay tudi lan lugt 13 4,7; 1,1; 1,0
mg Oz /L.

4.2. Kién Nghi

Can nghién citu &nh hudng ctia nhigt do, pH va
oxy hoa tan dén qué trinh thanh thuyc sinh duc
va sinh san ciia c4 chét bong.

Can tién hanh thém cic nghién citu dé xac dinh
cac ngudng ciia cac yéu t6 moi truong khéac cia
c& chét bong nhut do mén, ammonia, nitrite,...
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ABSTRACT

In this study, genetic characteristics of four tilapia strains including
NOVIT4, 13*® GIFT generation, China and Philippine were investigated
by analysis the genotype at 6 microsatellite loci. It was found that all loci
showed high polymorphism with 51 identified alleles, in which GM139 and
UNH995 loci were the highest polymorphism with the appearance of 14
and 11 alleles, respectively. Deficiency of expected heterozygosity occurred
in all tilapia strains, the Ho value of which was lower than the He one.
Besides, 17/24 loci was significantly different from the Hardy-Weinberg
principle (P < 0,05). The Fst ranging from 0.012 to 0.025 indicated that
the genetic difference among populations was small. However, the analysis
of molecular variance (AMOVA) showed that the genetic diversity at the
molecular level among individuals within the same population and among
individuals were high, corresponding to 36.69% and 61%, respectively. The
findings of this study are useful in term of giving the genetic information of
four Nile tilapia strains for the selective breeding program.
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TOM TAT

Dic diém di truyén ctia c4 r6 phi vin cac dong NOVIT4, GIFT thé he thi
13, Trung Qudc va Philippine da dugc tim hiéu trong nghién citu nay qua
phan tich kiéu gen tai 06 vi tri microsatellite. TAt ca céc vi tri nghién cttu
déu thé hién tinh da hinh cao véi 51 alen duge xac dinh, trong dé locus
GM139 va UNH995 c6 tinh da hinh alen cao nhat véi sy xuat hién tuong
ing 14 va 11 alen. Hién tugng thiéu hut di hgp ti& mong dgi xuit hién &
cac dong ca ro phi nghién citu véi gia tri Ho thip hon He. Di truyén cta
17/24 vi trf microsatellite & bén dong cé sai khac c6 ¥ nghia so v6i dinh
luat Hardy-Weinberg (P < 0,05). Gia tri Fst dao dong tir 0,012 dén 0,025
thé hién sy sai khac di truyén nhé giita cic dong nghien citu. Tuy nhien,
két qua phan tich bién ddi phan tit (AMOVA) thé hién da dang di truyén
& mitc d6 phan tit giita cic ca thé trong ciing mot dong va giita cic ca thé
v6i nhau 1a cao, 1an lugt dat 36,69% va 61%. Két qua nghién cttu nay cung
cAp céc thong tin di truyén ctia cac dong c4 r6 phi vin phuc vu cac nghién
cttu vé Iya chon céc quan dan ca b me thich hgp khi dua vao chuong trinh
chon giéng tiép theo.

Tran Thi Thay Ha
Email: thuyha@rial.org

1. Diat Van Dé

C4 16 phi 13 déi tugng thiy sdn nude ngot quan
trong trén thé gidi va ¢ Viet Nam. Chon giéng ca
ro phi da thyc hién tit rat sém, nhu chon giéng ca
ro phi sinh truéng nhanh, chiu lanh, va mau sic.
Thong thuong, trude khi thyc hién chuong trinh
chon giéng, tim hiéu dac diém di truyén cta céc
quan dan ban dau 13 can thiét vd sé gép phan
phuc vu cong tac lai tao cé hidu qua.

Cho dén nay, da c6 khong it nghién cttu st dung
chi thi microsatellite trong danh gia da dang di
truyén trén ca ro phi. Hassanien & Gilbey (2005)
nghién ctfu da dang di truyén ctia 5 quan dan ca
o phi viin (Oreochromis niloticus) qua phan tich
kiéu gen clia 6 chi thi microsatellite. Két qua cho
thiy céac chi thi nay rat hitu hiéu trong danh gia
da dang va ing dung trong chon loc cac tinh trang
chon giébng mong muén. Bén canh d6, Boris &
ctv. (2011) da st dung 5 microsatellite (UNH106,
UNH222, UNH172, UNH123 va UNH216) nghién

cttu diic diém di truyén ctia ¢4 16 phi den (O.
mossambicus) va da chon loc duge cac dan ca
vat lieu ban diu cho chon gibéng.

0 Viet Nam, viéc phan tich da dang di truyén
st dung chi thi microsatellite da dugc thyc hién
trén mot sé dan céd ro phi. Nghién citu st dung
04 chi thi microsatellite danh gi4 16 t8 hop lai tit
4 dong c4 16 phi vin (dong Thai Lan, Dai Loan,
Israel va dong ca chon gibng NOVIT-4), da lya
chon 5/16 t6 hop lai dé hinh thanh vat lieu ban
dau phuc vu chon giéng ca ro phi (Tran & ctv.,
2013). Bén canh d6, Nguyen & ctv. (2014) da
st dung ba dong ca rdo phi GIFT, Dai Loan va
NOVIT4 lam vat lieu ban dau dé chon giéng ca
¢6 kha ndng chiu man (15 - 20 ppt). Sau bén
thé he chon loc, gia tri chon giéng cho tinh trang
trong lugng tang dao dong tu 1,1 - 1,6.

Trong cic nghién ctu trén, chi thi phan ti mi-
crosallite dugc st dung nhidu do c6 tinh wu viet
(Liu & Cordes, 2004). Microsatellite c¢6 tinh da
hinh rit cao, 1& marker dong troi va tuan theo
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dinh luat Mendel. Vi vay, hiéu qud va do chinh
xéc clia nhitng phép tinh di truyén quan thé dya
trén chi thi ndy so v6i mot s6 chi thi phan ti khac
dugc tang lén. Vi tri cia microsatellite c6 thé dé
dang xac dinh bing PCR tit mot lugng DNA rat
nhé. O c4, mot microsatellite dugc tim théy trén
mdi 1,87 kb ciia DNA. Bén canh d6, véi s6 1an
l3p 16n (> 10), trinh ty ldp lai thudng don gidn
(2 - 4 nucleotide), microsatellite da va dang dugc
st dung nhiéu trong nudi trong thity sdn (Deepak
& ctv., 2017).

Nghién cttu ndy danh gia da dang di truyén 4
dong c4 ro phi vin dya trén 6 chi thi microsatel-
lite theo cac nghién ctu ciia Hassanien & Gilbey
(2005) va Boris & ctv. (2011). Két qui nghien
ctiu sé 13 cd s cho viéc hinh thanh quan dan ban
dau phuc vu cong tac chon gidng.

2. Vat Liéu va Phuong Phap Nghién Citu
2.1. Vat liéu nghién ciu

M3au c4 r6 phi van duge thu tit 4 quan dan c4 ro
phi ¢6 ngudn gbc khac nhau, dang duge nudi giit
tai Trung tam chon gidéng ca ro6 phi Quang Nam,
thuoc Vien Nghién ctu Nuoi trong Thiy san I
(Vien NCNT Thuy sén 1), bao gom: Ca ro phi
van dong NOVIT-4 thé he thit 12; Ca ro phi vin
chon gidng dong GIFT thé he thit 13; C4 ro phi
van chon giéng sinh trudéng nhanh dong Trung
Qudc va dong Philippine.

2.2. Phuong phap nghién cdu

2.2.1. Thu miu

Mau vay nguc dugc thu tir 4 quan dan ca r6 phi
(30 ca thé/quan dan), bio quan trong con 98% va
van chuyén vé phong thi nghiém Sinh hoc phan
t, Trung tam Cong nghé sinh hoc Thiy séan,
Vién Nghién Cttu Nudi Trong Thiy San I. Mau
dugc gitt & 4°C cho dén khi phan tich.

2.2.2. Tach chiét DNA

DNA téng s6 dugc tach chiét theo phuong phap
ctia Sambrook & Russell (2001). DNA téng sb
dugc kiém tra dinh tinh bing cach dieén di trén
thach agarose 0,8% trong dung dich dem TBE
1x, du6i hieu dien thé 120 V, 60 mA, 30 phit.
Nong do va do tinh sach ciia DNA téng s6 dugc
xac dinh bing may Nanodrop 2000C. Lugng DNA
mdi 1an do 14 1 uL. DNA dudc coi 1a sach protein

va RNA néu c¢6 cac chi s6 nhu sau: ODago/050 =
1,8 - 2,0, OD260/230 - ].,8 - 2,2

2.2.3. T6i wu phan ng PCR

Lya chon chi thi microsatellite: Trong nghién
clitu nay, ching toi lya chon 6 chi thi microsatel-
lite: UNH136, UNH104, UNH203, UNHI103,
UNH995, GM139 (Béng 1). Céc chi thi dugc lya
chon dua vao két qua ciia cac nghién ctiu trude
day, tinh da hinh ctia cac chi thi va khong c6 sy
sai khac v6i quy luat di truyén Hardy-Weinberg.

T6i vu phan tng PCR: Phin ting PCR dugc
t6i wu dya vao quy trinh ctia bo kit 2x Master
mix (Thermo Scientific). Thanh phan phén tng
trong thé tich 25 uL gom: 1 uL (50 - 100 ng)
DNA khuon; 5 yuL. PCR Master; 1 pL moi 10x
modi loai va 17 uL dd HoO khit trung. Phan tng
dugc tién hanh trén m&y PCR Mastercycler proS
(Eppendorf) vé6i cac diéu kién ctia phan tng nhu
sau: bién tinh s¢i khuon & 94°C trong 5 phit; 35
chu k¥ (94°C trong 30 giay, Ta (°C) trong 45 giay,
72°C trong 1 phit); 72°C trong 10 phit va giit &
49C. Tuy nhieén, cic diéu kien trén sé dugc diéu
chinh t6i wu dé phit hop vé6i nhiet do gin mdi ciia
timg mdi cu thé phu thuoc vao diic tinh cla moi
va duge trich dan 6 Bang 1.

2.2.4. Phan dng phan tich doan

Phan tich doan dugc thyc hién trén hé théng
phan tich di truyén da ning GenomeLab GeXP
(Beckman Coulter). San pham PCR dugc pha
lodng theo ty 18 1 uL sin phdm PCR v6i 3 uL
nuée tinh khiét. Chudn bi dung dich hén hgp cho
8 mau phan tich doan bao gdm: 240 uL SLS (Solu-
tion Loading Sample) va 2 uL Size Standard 600,
tron déu. Sau do 1ay 29 puL dung dich hén hgp
vao mdi giéng trén dia mau. Thém 1pl sin phdm
PCR da dugc pha loang vao mdi giéng, tron déu.
Thém 1 giot dau lén trén méi giéng chita mau.

2.2.5. Phan tich sé liéu

MAu sau khi chay xong dugc ghi nhan alen
béng phan mém GeneMarker V.2.2.0. Céc thong
s6 di truyén (tdn sb alen, sb alen & mdi vi tri
microsatllite, Ho, He, Fis va HWE test) dugc
phan tich béing phan mém GenAlex 6.5 (Peakall
& Smouse, 2006). Mic do da hinh cta cac locus
microasatellite (PIC) dugc tinh dua trén Web-
site online: PIC caculator. Nghién cttu bién di di
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Ukenye & ctv., 2016

G12288.1

173

44,8

(CA)n

F: TGTGAGAATTCACATATCACTA
R: TACTCCAGTGACTCCTGA

UNH136

F: GCAGTTATTTGTGGTCACTA

Cnaani & Kocher, 2008

G12257.1

138 - 189

43,7

(CA)n

UNH104

R: GGTATATGTCTAACTGAAATCC
F: CACAAAGATGTCTAAACATGT

Fessehaye & ctv., 2006

G12354.1

103

43,4

R: GAATTTGACAGTTTGTTGTTTAC  (CA)n

F: CCAGCCCTCTGCATAAAGAC

UNH203

Carleton & ctv., 2002

137 - 236 G68274.1

52,6

R: GAATTTGACAGTTTGTTGTTTAC (CA)n

F: GTGGGATCTACCAAGAAGAG

UNH995

Cnaani & Kocher, 200

BV005327.1

155 - 267

48,2

(GT)x

GM139

R: TTTGAGTAACCACCCTAACAC
F: CAATGTCCATCCTTCCT

Lee & ctv., 2005

171 - 260 G12256.1

45,8

(CA)n

R:CTGTCTGACTGCAAATGTAA

UNH103

truyén qua chi s6 FST va khoang cach di truyén
clia cac quan dan duge kiém dinh bing phan tich
AMOVA trén phan mém Arlequin 3.1 (Excoffier
& ctv., 1992).

3. Két Qua va Thao Luan
3.1. Két qua DNA tdng sb

Két qua kiém tra dinh lugng DNA (Hinh 1)
cho thay cac miu DNA téng s6 ¢6 ndng do dao
dong trong khodng 60 ng/uL dén 3.108 ng/uL.
Nong do DNA khéac nhau 1a do chit lugng va
lugng mAu diu vao khac nhau. Ty 1l&¢ OD260/280
va 0D260/230 cia tat ca cdc mau déu dao dong
trong khodng cho phép 13 1,8 dén 2,2; chiing to
DNA khong 1an tap protein va RNA. Két qua
dién di (Hinh 2) déu cho cac bang DNA séng
1o, dam bao t6t cho phan tng khuéch dai DNA
(PCR).

i Load your sample and press the measure button

g Sorpe D TQS Pedest
L]
Type: DN - 5000
Cang W2 ngl -

A2 (10 mm path) | T0.584
AZBO (10 mm path) | 35802
260/ 280 147
260/ 230 104

o Adsrtaece

0 o

BN KK E&ERE

"

5

| s 25 1200 =

Hinh 1. Két qui dinh lwgng va kiém tra do tinh sach
ctia DNA t6ng s6 mau TQ-5 (Trung Qudc-5).

M 61 G2 63 G4 G5

G GF G3 G9 G0 G11G12 G13 Gl4 G15 Gl6

Hinh 2. Két qua dien di DNA téng s6 miu c4 1o phi
dong GIFT trén gel agarose 0,8%.

M: ladder 1kb, G1 dén G16 13 DNA tdng sb ciia c4
6 phi dong GIFT mau s6 1 dén miu sb 16.

www.jad.hcmuaf.edu.vn
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3.2. Téi vu phan ing PCR

Két qua t6i uu PCR cho thiy 6 mdi cho bang
vach sang, rd6 nét vd khong c¢6 sdn pham phu.
San pham PCR c6 kich thuéc niim trong khoing
100-300 bp va phit hgp véi kich thude du kién
trong cac nghién ciu trude day cia Kocher & ctv.
(1998); Pham & Quyen (2008); Nguyen & Luu
(2013). Theo d6 san phdm PCR moéi GM139 va
cac mdi UNH104, UNH103, UNH995, UNH136,
UNH203 kich thuéc ndm trong khodng nhu duge
trinh bay ¢ Bang 1 va minh hoa & Hinh 3 va 4.

1134

§ 678 010MIII M5 161718

()

Hinh 3. Hinh anh dién di sdn phdm PCR khuéch dai
béng chi thi GM139 trén gel agarose 2%.

Giéng 1-10: san pham PCR dong GIFT; Giéng 11 -
18: san pham PCR. dong Trung Québc; M: ladder 100
bp

Hinh 4. Két qua dien di sdn phdm PCR vé6i moi
huynh quang trén gel agarose 2%.

Giéng M: ladder 100 bp; Giéng 1,2: san pham PCR
mdi UNH 104; Giéng 3,4: sain pham PCR mdi UNH
103; Giéng 5,6: san pham PCR moi UNH 995; Giéng
7,8: san pham PCR moi UNH 136; Giéng 9: san pham
PCR mdi UNH 203.

3.3. Két qua phan tich doan trén hé théng
GenomeLab GeXP

Nghién citu da xac dinh dugc kich thude céc
alen ctia ting vi tri microsatellite mau phan tich

va dugc biéu thi bing hinh dnh tin hieu d6. Hinh
anh tin hiéu do ré nét va khong nhiéu. D6i véi
cac ca thé dong hop sé quan sat duge duy nhat 1
dinh tin hiéu dd. Ngugc lai, véi cac ca thé di hop
sé quan sat dugc 2 dinh clia tin hiéu do rieng ré
tuong ding véi 2 alen tach biet (Hinh 5).

3.4. Pa dang di truyén ciia cic quin dan ca rd
phi vin

3.4.1. Da hinh cac locus microsatellite (SSR)

e Tin s alen va do da dang clia alen

Két qué 6 locus microsatellite (Bang 2) trong
nghien citu déu thé hien tinh da hinh cao véi téng
cong 51 alen dugc xac dinh, kich thudc dao dong
tit 100 - 300 bp. Trong do6, 2 locus GM139 va
UNH995 c6 tinh da hinh alen cao nhét véi su
xuat hién tuong tng 14 alen va 11 alen; it nhat
13 3 alen tai locus UNH136. Nhin chung, s lugng
alen clia tiing locus SSR 1& nhiéu hon so vdi céc
nghién citu trude day trén cé rd phi 6 trong nude.
Cu thé, sb alen tai locus UNH104 trong nghién
ctu ciia Pham & Quyen (2008) la 3 alen, trong
nghién citu cia Nguyen & Luu (2013) 1a 4 alen
trén c4 ro phi vin.

Bén canh cic alen xuét hién véi tan sb cao,
c6 mot sb alen hiém, xuit hien v6i tan sb thép.
Cu thé, tai locus UNH995, alen 172; alen 160 va
alen 186 chi xuét hign tuong tng & quin dan
NOVIT-4, Trung Qudéc va Philippin. Sy khéc
biét nay c6 thé do trong céc chuong trinh chon
gibng; nhu chon giéng sinh trudng, chiu lanh trén
dong NOVIT-4; chon gibng sinh trudng nhanh
trén dong Philippin v& Trung Qudc da xuét hién
nhitng alen mdi khac biét v6i cac quan dan chon
giéng ban dau thé hien sy thich nghi vé6i diéu kien
moi trudng. Bén canh d6, c6 thé do qua trinh dot
bién, t4i t8 hop, troi dat di truyén v chon loc tu
nhién. Véi tan s6 xuét hién rat thip trong quan
dan, céac alen nay c6 thé d& dang mat di néu khong
c6 su lai tao dé duy tri hoic cling c6 thé tao wu
thé lai cho thé hé sau néu tiép tuc chon loc. Su
xuét hién clia cac alen c6 tan sb thap & tit ca cac
locus phan tich ciing xuét hién trong nghién cttu
ciia Bui & ctv. (2011).

e Miic do da hinh ctia mdi locus, PIC

Chi s6 PIC thuong dugc st dung trong di
truyén hoc nhu mot thudce do tinh da hinh ciia céc
chi thi (Shete & ctv., 2000). Theo Botstein & ctv.
(1980), PIC la chi s6 vé mitc do bién ddi di truyén;
PIC > 0,5 dugc coi 1a ¢ mic do da hinh cao; 0,25
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Hinh 5. Két qua phan tich doan locus UNH995 (trai) va locus GM139 (phai) trén hai mau ca r6 phi dong

GIFT (G11 va G12)

< PIC < 0,5 1a ¢6 mitc do da hinh trung binh; va
PIC < 0,25 14 mitc do da hinh nhé. Trong nghién
cttu nay, chi s6 PIC dao dong trong khoang 0,6 -
0,8; trung binh 1a 0,68; 5 locus c6 miic do da hinh
cao va chi duy nhét locus UNH136 ¢6 mic do da
hinh nhé (dao dong tit 0 - 0,1); c6 thé do locus
nay c6 mitc do da dang alen thap (chi c6 mot dén
ba alen trong quan dan). Do d6, 5 locus UNH103,
UNH104, UNH203, UNH995 va GM139 phu hgp
dé sit dung trong danh gia dic diém da dang di
truyén quan thé vi xac dinh su khac biet vé di
truyén. Sun & ctv. (2015) da nghién citu trén tong
56 120 chi thi SSRs, phat hién 18 locus c6 tinh
da hinh cao (gid tri PIC trung binh 1a 0,5) dugc
chon dé thit nghiem tuong quan véi kha nang sinh
trudng & mot loai ca bién (Mandarin fish). Trong
nghién ctu danh gia da dang cac quan dan c4 ro
phi tai tinh Quang Chau, Trung Qudbc da sit dung
10 locus microsatallite, trong d6 8 locus microsa-
tallite ¢6 mitc do da hinh locus cao va 02 locus
¢6 muc do da hinh locus vita phai va cd 10 locus
nay déu dugce chon dé danh gia da dang di truyén
cic quan dan ro phi, trong dé c6 locus UNH995
(Gu & ctv., 2014).

3.4.2. Da dang di truyén ciia quan thé

e Tinh di hgp tit

Bang 2 cho thay, tat ca cac locus & 4 dong cé ro
phi déu c6 sy thiéu hut di hgp ti mong dgi, gia tri
di hop tt quan sat (Ho) thap hon gi4 tri di hop tit
mong dgi (He). Cu thé, gia tri Ho trung binh ctia
dong GIFT, Trung Qubc, Philippine va NOVIT—4
1an luot 13 0,56; 0,49; 0,54; 0,54 tuong Ung véi gia
tri He trung binh 13 0,64; 0,67; 0,67; 0,68. Sy thiéu
huyt di hop tit thuong xuyén duge dé cap trong céc
nghién ctu trén dbéi tugng thiy san qua phan tich
kiéu gen bing chi thi microsatellite (Launey &

ctv., 2001). Didu nay c6 thé giai thich do giao phdi
can huyét trong cac chuong trinh chon giéng, nén
xuat hién cac alen lin. Sy xuét hién cla cic alen
“cam” hay 16i trong phan tng khuéch dai ciing c6
thé 14 nguyen nhan (Cruz & ctv., 2004). Cac gia
tri Ho va He trong nghién citu nay tuong duong
so vdi nghién citu cia Pham & Quyen (2008) khi
xem xét sy bién ddi di truyén clia cdc quan dan
cé4 ro phi vin dong GIFT, Dai Loan va Vién 1 sit
dung 4 cap mdi UNH216; UNH104; UNH124 va
IGF - MS03 (gié tri Ho, He dao dong tuong ting
0,64 - 0,69; 0,56 - 0,83).
e Hé s6 can huyét

Lai can huyét 1a viéc sinh ra con tit viéc lai
tao ciia cic ca thé hoiic sinh vat c6 quan hé gan
giii v& mit di truyén. He s6 can huyét (Fis) la
xac suat dé hai alen & bat ky locus nao giéng
héet nhau do c6 ngudn gbc tit mot td tien chung.
Gi4 tri Fis dao dong tit 0 dén 1. Fis bing 0 c6
nghia quan thé dang & trang thai can bing Hardy-
Weinberg hay néi cach khac 1a quan thé khong c6
giao phdi hay lai can huyét. Fis < 0 trong truong
hop ¢6 qua nhidu di hgp tit quan sat duge (Ho)
(Wright, 1950; Kincaid, 1983). Trong nghién citu
nay, gia tri Fis trung binh tit 6 locus cta 4 dong
cé4 r6 phi nhin chung la thap, c6 nghia 1a mitc do
can huyét thap. Cac gia tri Fis lan lugt 1a 0.117
(dong GIFT); 0.153 (dong Philippin); 0.163 (dong
NOVIT4) va 0.219 (dong Trung Qubc) (Béng 3).

e Can biang Hardy-Weinberg (HW)

Di truyén ctia 17/24 microsatellite trén cac
dong ca nghién citu sai khac c6 y nghia so v6i dinh
luat can bing HW (P < 0,05) (Bang 2). Trong
do, di truyén cta 3 locus UNH995 va GM139 va,
UNH136 déu léch khéi can bing HW ¢ ci bén
dong cé nghien citu. Sy can bing HW trong quan
dan c6 ¥ nghia rat quan trong trong xac dinh
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Bang 3. Heé s6 sai khéc di truyén (Fsr) gifta cac dong ca ro phi vin

GIFT Trung Qubéc Philippine NOVIT 4

0,000 GIFT
0,025 0,000 Trung Qudc
0,018 0,012 0,000 Philippine
0,016 0,018 0,016 0,000  NOVIT 4

Bang 4. Két qua phan tich phuong sai phan ti (AMOVA) cfia cic quin dan nghién citu dya trén dit lieu

cta 6 locus microsatellite

NPT ~ Téng binh Thanh phan  Phan tram
Nguon bicn dong b tu do phlgidng bién dgng bién dong
Gitta cac quan dan 3 6,042 0,01704 V@ 2.31
Gitta cic ca thé trong mot quan dan 116 115,00 0,27069 V, 36,69
Gitta cac ca thé 120 54,000 0,45000 V. 61,00
Téng 239 175,042 0,73773

tan s6 alen lin, tan sb cda cac “thé mang” vi
trong danh gia4 di truyén thé he sau ciia quan
dan. Theo Nei (1978), lac dong di truyén, giao
phéi can huyét, cach ly dia Iy c6 thé 1a mot trong
nhitng nguyén nhan din dén khong can bing di
truyén ctia mot quan dan. Trong nghién citu nay,
locus UNH136 c¢6 miic do da hinh céc alen thép,
mitc do di hgp tit thap c6 thé 1a nguyén nhan
lam mét can bing HW. O 2 locus UNH995 va
GM 139 déu xudt hién nhiing alen c6 tan s6 rat
thap. Nhitng alen nay c6 thé dé dang mét di néu
khong c6 cach thic duy tri vd quan ly t6t. Viéc
lai tao gitta cac dong ca ro phi c6 ngudn gbc khéc
nhau 1& mot giai phap hiu hiéu gitap duy tri da
dang alen v& c6 thé phuc hdi mot phan sy da dang
di truyén mét di cing nhu han ché mutc do can
huyét nhu dé xuét clia Freitas & ctv. (2007) va
Zou & ctv. (2015). Tinh trang mat can bing HW
ciia cac dong ca ro phi chon giéng ciing duge dé
cap trong nghién citu ctia Bui & ctv. (2011) trén
c4 10 phi do, v6i tat cd cac dong trén tat ci céic
locus nghién cttu déu léch khéi dinh luat HW.

e Quan hé di truyén va hé sb sai khac di truyén
(Fsr)

Su khéac biet vé& di truyén cac quan thé thudng
duge danh gia dya trén khodng céch di truyén
gitta ching (Nei, 1987; Laval & Claude, 2002) va
he sb sai khac di truyén Fsr cia Wright (1969).
Theo Nei (1972) néu gia tri Fst < 0,05 duge cho
13 sai khéc di truyén nhé; 0,05 < Fgr < 0,15 duge
cho 13 sai khac di truyén trung binh v Fgt > 0,15
dugc cho 14 sai khac di truyén ro rét.

Bang 3 cho thiy gia tri Fgr dao dong tit 0,012
dén 0,025; khong c6 sy sai khac di truyén 16n

gitta cac quan dan nghién ctu. Quan dan Trung
Qudc va Philippin ¢6 quan hé di truyén gan gii
hon so v6i cac quan dan con lai. Két qud bao
céo ciia Bui & ctv. (2011) st dung 6 microsatel-
lite (OMO02; OMO05; UNH216; UNH231; UNH159;
UNH172) ciing cho thay gia tri Fsp khong c6 sy
khac biet di truyén cé ¥ nghia gita bén dong ca
r0 phi trong nghién citu. Theo Freitas & Galetti
(2005) va Refstie & Gjedrem (2005) nhan gidng
dya vao kiéu hinh va giao phéi can huyét da gop
phan thic ddy dang ké tao nén sy tuong dong di
truyén gita cac quan thé.

AMOVA 13 mot phuong phap dé phat hien miic
do khac biet di truyén gitta cac quan thé khic
nhau st dung cac chi thi phan ti (Excoffier &
ctv., 1992). Két qué phan tich AMOVA (Béng
4) cho thay, da dang di truyén mic do phan tit
cao giita cac ca thé trong ciing mot quan dan
(36,69%) va gitta céc ca thé véi nhau (61,00%).
Miic do da dang giita 4 quan thé ci ro phi vin
tuong déi thap (2,31%). Diéu nay cho thay khong
6 cau tric quan thé ré rang & 4 quan dan nghién
ctu vd hau nhu khong c6 sy bién ddi di truyén
trén cac locus dugc khao sat. Két qua clia nghién
cttu ndy tuong dong véi két qua cta Eguia & ctv.
(2004) va Boris & ctv. (2011) trén quan thé ca ro
phi viin va cé ro phi dé chon gidng c6 khac biet
di truyén thép.

Qua danh gia mic do khac biét di truyén gitta
cac quan thé va cac ca thé, viec lai chéo giita
cac ca thé khac nhau trong ciing hodc khac quan
thé 1a mot gidi phap t6i wu nang cao da dang di
truyén va han ché tac dong tiéu cuc ctia can huyét
ciing nhu nang cao vu thé lai, nhitng dic tinh t6t
(sinh trudng, chiu lanh) ciia cdc dong cé ro phi
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van trong nghien ciu.
4. Két Luan

Trong nghién cttu nay 5 locus (UNH103,
UNH104, UNH203, UNH995 va GM139) c6 tinh
da hinh cao véi tdng s6 alen 1 7-14 alen, mitc do
da hinh céc locus cao (chi s6 PIC trung binh 1a
0,6). Mot s6 alen hiém xudt hién tan s6 thap &
dong ca NOVIT-4, Trung Qubc va Philippin. Sy
sai khac di truyén clia 4 quan dan c4 1o phi khong
o rét, hé s6 sai khac di truyén nhé. Bén dong ca
r6 phi déu c6 sy thiéu hut di hop tit & tat ca cac
locus do gia tri di hgp tit quan sat (Ho) nhé hon
gia tri di hgp tit mong dgi (He). Két qua phan
tich AMOVA thé hien da dang di truyén & mitic
do phan t gitta cac ca thé trong cling mot quan
dan v giita cac c4 thé véi nhau 13 cao. Nhu vay,
4 quan dan cé ro phi van st dung trong nghién
ctu nay déu c6 tinh da dang di truyén & mic
do trung binh vi chénh lech khong dang ké. Két
qud nay 1a co sé khoa hoc vé di truyén phuc vy
cic nghién cttu vé chon dong c4 b6 me thich hgp
trong chuong trinh chon giéng.

L3i Cam On

Nghien citu nay duge thuc hién duéi sy ho tro
kinh phi tit dé tai cdp Bo “Nghién cttu chon giéng
nang cao téc do ting trudng ciia c4 ro phi vin
Oreochromis niloticus” — Bo Nong nghiép va Phat
trién Nong thon. Nhom tac gid xin chan thanh
cam on Trung tam chon giéng c4 ro6 phi Quang
Nam da hé trg thu miu cd dé ching to6i hoan
thanh nghién ctu nay.
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ABSTRACT

Pasteurella multocida strains produce heat-stable toxin Pasteurella
Multocida Toxin (PMT) which is the main virulence factor causing
pasteurellosis in pigs. Therefore, PMT protein is considered as a
promising candidate to study recombinant vaccine against pasteurellosis
in pigs. In this study, we cloned the nucleotide sequence coding
C-terminal fragment of PMT (tPMT-780), from acid amine 506 to
acid amine 1285, into pRSET-A vector and expressed it on Escherichia
coli BL21 bacteria. The SDS-PAGE result showed that tPMT-C780
was well-expressed by IPTG 1mM induction and determined to be
insoluble protein, therefore it was purified by denaturation method
using Ni-NTA beads. The protein elution samples contained only one
protein band similar with the size of tPMT-C780 and positively reacted
with PMT-specific antibody. These results suggested that we were
successful in expressing and purifying C-terminal protein of PMT toxin,
tPMT-C780. This is the primary material for further studies to produce
recombinant vaccine against pasteurellosis in pigs.

Cited as: Vu, H. K., Nguyen, T. T., Trinh, H. T. T., Nguyen, T. T. T., Nguyen, G. T. T., Do,
A.T. T, & Nguyen, T. X. (2019). Cloning, expressing and purification of recombinant C-terminal
PMT of Pasteurella multocida. The Journal of Agriculture and Development 18(5), 62-69.

Tap chi Nong nghiep va Phdt trien 18(5) www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Truong Dai hoc Nong Lam TP. H6 Chi Minh 63

Tao dong, biéu hién va tinh sach protein tai té6 hop tPMT-C780 ciia Pasteurella

multocida

Vii Khic Hiung'*, Nguyén Thi Thinh'!, Trinh Thi Thu Hing', Nguyén Thi Thu Thay’,
Nguyén Thi Thu Giang', P Thi Trung Anh? & Nguyén Xuan Trudng'
'Phan Vién Tha Y Mién Trung, Khanh Hoa
*Vign Cong Nghe Sinh Hoc va Mai Trudng, Truong Dai Hoc Nha Trang, Khanh Hoa

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 19/03/2019
Ngay chinh stta: 10/09/2019
Ngay chap nhan: 15/10/2019
Tu khéa

Escherichia coli BL21
Pasteurella multocida

PMT
tPMT-C780

*Téc gia lién hé

Vit Khic Hung

TOM TAT

Ching doc lyc Pasteurella multocida tiét ra noi doc t6 chiu nhiet
Pasteurella Multocida Toxin (PMT), 1a yéu t6 doc luc chi yéu gay
bénh ty huyét triing trén lgn. Vi vay, doc t6 PMT la mot yéu t6
tiém niang cho céc nghién citu ché tao vic xin tai t6 hgp phong bénh
tu huyét trung lgn. Trong nghién ciu nay, chiing toi da tién hanh
tao dong, biéu hién doan protein ddu C ciia PMT (tPMT-C780)
(tit amino axit 506 dén 1285 ciia PMT) trén vi khudn Escherichia
coli BL21 bing vector biéu hién la plasmid pRSET-A. Két qua
SDS-PAGE cho thiy protein tai t6 hgp tPMT-C780 biéu hién manh
khi cdm tdng v6i IPTG 1 mM, va dugce xac dinh 1a protein khong tan
nén da dugc tinh sach theo phuong phap bién tinh qua cot Ni-NTA.
Dich protein thu duwgce sau khi tinh sach chi chita mét vach protein
¢6 kich thich tuong duong véi tPMT-C780 va cho phan tdng duong
tinh véi khang thé diic hieu PMT, chitng té chiing t6i da biéu hién va
tinh sach thanh céng protein dau C ctia doc t&6 PMT. Day la ngudn
nguyén lieu ban dau cho cic nghién citu tiép theo dé ché tao vic xin
tai t6 hop phong bénh tu huyét tring lgn do vi khudn Pasteurella

Email: vukhac68@hotmail.com

1. Diat Van Dé

Bénh tu huyét trung trén lon do mot loai vi
khuan da hinh théi tén goi 13 Pasteurella. mul-
tocida gay ra. Binh thudong ching phét trién t6t
trong chat nhay c6 trén mang nhay cla miii, ami-
dal chtt khong phai séng trén cic biéu mo cia
miii. Day 14 mot bénh rat nguy hiém déi véi lgn,
dac biét & nhitng co s& chin nudi tap trung cong
nghiép bdi sy thiét hai to 16n vé kinh té do bénh
gay nén (Le, 2015). Ngoai ra, tu huyét tring con
1a mot trong nhing bénh thi phat cta hoi ching
rdi loan ho hdp — sinh sin (tai xanh), lam cho
bénh ngay cang nghiém trong, va 14 nguyén nhan
chinh din dén t lé chét cao. O Viet Nam, benh
tu huyét tring 14 mot trong nhitng nguyén nhan
chinh gay chét lon tai cac & dich tai xanh. Vi
khuan P. multocida gay bénh trén lon thudng
thudc nhém A, B va D (Phan, 2000).

Trudc day, bénh tu huyét trung logn x4y ra

multocida gay ra.

manh & cac tinh phia Nam va x4y ra 1é té ¢ cac
tinh phia Bic. Trong nhitng nam 70, ¢6 80% s6 &
dich va 84% s6 thiét hai gia siic do bénh tu huyét
trung thudc cac tinh phia Nam. Trong nhitng ndm
90, ¢6 20 - 25 tinh thong bao c6 bénh tu huyét
trung luu hanh tai dia phuong. Trong cac nam tu
1996 - 1998 trén ci nudc da xay ra 620 & dich tu
huyét triing lon véi 145.337 con méc bénh (Cao,
2002; Bui, 1998). Nhitng nim gin day, nhd ap
dung t6t cong tac phong bénh cling nhu st dung
véc xin phong bénh hiéu qui, mic dit khéng bung
phat thanh dich 16n, song hang nim cac & dich tu
huyét tring vAn x3y ra vd dé lai hau qud khong
nhé cho nguoi chin nuoi (Hoang, 2004; Nguyen,
2010).

Hién nay, trén thi truong dang sit dung hai loai
vac xin phong bénh tu huyét trung dé 1a vic xin
vo hoat (vic xin chét) v vic xin séng nhuge doc
(vdc xin séng). Tuy nhién, nhing loai vic xin nay
c6 mot s6 han ché nhat dinh nhu: vic xin vo hoat
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¢6 do dai mién dich ngén, vic xin séng nhuge doc
c6 thé bién ddi tré lai thanh cuong doc (Qureshi
& Saxena, 2014). Viéc sit dung cong nghe téi td
hop dé phat trién vic xin ¢6 thé sém cach mang
hoéa céc loai vic xin hién tai. Khang nguyeén tai
td hop ¢6 thé dugc téng hgp tit cic he thdéng biéu
hién khac nhau sau khi khang nguyén dich dugc
x4c dinh. Nhidu nghién cttu st dung protein téi
t& hop lam vdc xin tiéu phan di khing dinh vic
xin dat céc chi tiéu an toan va hiéu lyc (Hussaini
& ctv., 2012). Do d6 cong nghe tai t6 hgp trd len
day hia hen v c6 thé dugc sit dung dé phat trién
céc loai vac xin hiéu qud gitip bao vé chéng lai
hau hét cic ching P. multocida. D& tao ngudn
nguyén lieu ban diu cho viéc ché tao vic xin tai
td hop phong bénh ty huyét tring do vi khudn
P. multocida gay ra trén lgn, ching to6i da tién
hanh tao dong, biéu hién va tinh sach protein tai
t& hop tPMT-C780 trén vi khuan E. coli BL21.

2. Vat Liéu va Phuong Phap Nghién Citu
2.1. Vat liéu

Chiing vi sinh vat: Chiing vi khuan P.multocida
phan lap dugc tit cic miu bénh phim cta Ign
méc bénh tu huyét truing mang gen ma héa doc
t6 PMT, duge sit dung lam ngudn dé nhan lén
trinh tu nucleotide ma hoéa protein tPMT-C780.

Chiing bién nap: E.coli DH5a diing dé bién nap
trong tao dong, lutu giit plasmid tai t& hop, E.coli
BL21(DE3) duing trong biéu hién protein.

Vector: Vector pPGEMT (Promega, My) 1a vec-
tor ¢6 hai ddu hd mang nucleotide T, dugc
st dung dé tao dong gen sau khi khuéch dai
bang phén tng PCR. Vector pRSET-A (V35120,
Thermo Fisher Scientific). Vector biéu hieén nay
mang gen khang ampicillin, cé trinh ty T7 pro-
moter, cAm tng sinh téng hgp protein bing Iso-
propyl [-D-1-thiogalactopyranoside (IPTG) va
c¢6 trinh t¢ mad hoéa cho dudi dung hgp -
6xHistidine (His). Dudi dung hgp -6xHis gitp
ting bidu hién clia protein myc tiéu va gitp tinh
ché protein béng hat Ni-NTA.

Mbi phan tng PCR: Cac modi cho phan tng
PCR sit dung trong nghién citu nay dugc tong
hgp bdi cong ty First Base (Singapore). Cac cdp
modi dugc gin thém trinh ty cit dic hiéu cta 2
enzyme BamHI va Sacl & dau 5°. Trinh tu cic
cap mdi nhu sau:

tPMT-780F: GATGGATCCGCGAGAAATTA
CTGACG

tPMT-780R: GCGGAGCTCTAGTGCTCTTG
TTAAG

T7 promoter: TAATACGACTCACTATAGGG
2.2. Tao dong plasmid pRSET-A /tPMT-C780

DNA téng s6 clia vi khuan P. multocida mang
gen ma hoa doc t6 PMT dugc tach chiét bing bo
kit Wizard Genomic DNA Purification (Qiagen)
dé lam khuon cho phan tng PCR nhan gen mé
hoéa protein tPMT-C780. Phan ing PCR sit dung
cip modi tPMT-780F, tPMT-780R v6i chu trinh
nhist: 95°C/3 phat, 35 chu k ciia 95°C /30 giay,
60°C /30 giay, 72°C /60 giay, sau d6 xtt 1y 72°C/10
phit va giit & 4°C. San pham PCR sau d6 dugc
néi véi pGEMT va bién nap vao E.coli DH5a.
Sau khi kiém tra trinh tu, doan tPMT-780 dugc
cit khéi vector pGEMT bing enzyme BamHI
(New England Biolabs, #R0136S) va Sacl (New
England Biolabs, #R0138S). Vector pRSET-A
ciing dugc cit vdi enzyme BamHI va Sacl. Doan
tPMT-780 sau khi tinh sach dugc nbi véi vector
pRSET-A. Plasmid tao thanh dugc bién nap vao
E.coli DH5w. Nhitng khuan lac tao thanh sau dé6
duge sang loc bing phan ting colony PCR bing
modi T7 promoter va tPMT-780R v6i chu trinh
nhiét: 95°C/3 phit, 40 chu k¥ ctia 95°C/30 giay,
60°C/30 giay, 72°C /60 giay, sau d6 xit Iy 72°C/10
phiat va gitt 6 4°C.

Sau khi sang loc, nhitng khuan lac mang plas-
mid pRSET-A/ tPMT-780 dugc nudi cay, tach
chiét plasmid bang bo kit QIAprep Spin Miniprep
Kit (QIAGEN, Cat. No. 27149) va kiém tra doan
cai bang cich cat lai vdi enzyme gi¢i han BamHI
va Sacl da st dung trude do.

2.3. Bidu hién protein tPMT-C780 trong
E.coli BL21(DE3)

Plasmid pRSET-A /tPMT-780 dugc bién nap
vao dong E.coli BL21(DE3) dé biéu hién protein.
Cac khudn lac duge sang loc trén moi truong LB
¢6 bo sung 100 pg/mL ampicillin. Cac khuan lac
dugce kiém tra lai bing phan ting colony PCR
bing moi T7 promotor va tPMT-780R v6i chu
trinh nhiet: 95°C/3 phiit, 40 chu k¥ cta 95°C/30
giay, 60°C/30 giay, 72°C/60 giay, sau d6 xit 1y
72°C/10 phit va gitt 6 4°C.

Khuan lac mang plasmid pRSET-A /tPMT-780
duge nuoi 1ac 200 vong/phtt trong 200 mL moi
trusng LB ¢6 bd sung 100 ug/mL ampicilin va
cdm tng IPTG 1 mM, ethanol 1 - 3% tai ODggg
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= 0,7, thoi gian cadm tng 18 gio, nhiet do nudi
280C.

2.4. Kiém tra tinh tan va tinh sach protein

Dé kiém tra tinh tan cfia protein dugce biéu
hién, ching t6i tién hanh pha té bao trong
dung dich dém phosphate buffer saline (PBS),
lysozyme 1 mg/mL, chita va khong chita urea 6
M. Sau dé, té bao dugc xit 1y bing séng sieu am
tan s6 20 KHz, trong 10 phut (rung 10 giay, nghi
10 gidy). Dung dich sau d6 dugc ly tam 13000
vong/phiit, 15 phit, dich va can duge thu lai dé
kiém tra trén gel SDS-PAGE.

Protein sau d6 dugc tinh sach bing phuong
phap sic ky ai lyc st dung hat Ni-NTA
(Promega). Protein bam trén hat Ni-NTA sau d6
dudc rita va thu lai biing dung dich Imidazole 250
mM.

2.5. Phan dng Western blot

Dich protein thu dugc sau khi tinh sach dugc
chay phan tach trén gel SDS-acrylamide 10%, sau
d6 duge chuyén sang mang nitrocellulose bing hé
théng may chuyén mang ECL semi-dry blotters
(Amersham™) tai dién thé 25 V trong 1 gio.
Mang chia protein sau khi dugc G trong dung
dich sita skimmilk 5% trong 1 gid tai nhiet do
phong sé dugc 1 ldc v6i dung dich chita khéng
thé so cap dic hiéu ciia PMT véi ty 1é pha loAng
13 1: 5000 (Anti-Pasteurella multocida Toxin an-
tibody, rabbit polyclonal, BioAcademia 01-507)
tai 4°C qua dém. Sau khi rtta 3 lan v6i dung
dich rta TPBS (PBS, Tween 20 0,1%), mang
dugce 1 1ic v6i dung dich chita khang thé thit cap
(horseradish peroxidase secondary rabbit anti-
body, AmershamTM) vdi ty 1é pha loang 1:10.000
tai nhiet do phong. Sau 1 gig, mang dugc ria 5 lan
v6i dung dich rita v ngam vao dung dich thudc
nhuom 3, 3, 5, 5-Tetramethylbenzidine (TMB) dé
doc két qua.

3. Két Qua va Thao Luan
3.1. Két qua tao dong pRSET-A /tPMT-780

Dbé bidu hien dugc protein dau C ctia PMT,
trudc hét ching t6i phai c6 duge trinh ty gen mé
héa cho trinh ty protein nay. Gen tPMT-780 dugc
thiét ké ma hoa cho trinh ty amino axit tit 506
dén 1285 ctia PMT protein. Gen nay dudc nhan
len bing phan tng PCR tit DNA tdng s6 ciia vi

Hinh 1. Két qud PCR nhan gen tPMT-C780 tit DNA
téng sb clia vi khudn P. multocida NCTC12178 (A).
M: thang chudn DNA; (-): déi chiing am, P: san pham
PCR gen tPMT-C780.

khudn P. multocida da dugc xéc dinh mang gen
ma héa doc t6 PMT. Két qua hinh 1 cho théay,
ching t6i da nhan lén duge trinh ty gen cé kich
thude tuong duong kich thude ctia tPMT-C780
12 2337bp. Nhut vay, c¢6 thé ching toi da khuéch
dai thanh cong doan gen tPMT-C780 (Hinh 1).
San phdm PCR thu duge sau d6 duge lai tao
dong véi vector pGEMT. Két qua kiém tra plas-
mid pGEMT /tPMT-780 béing cip mdi tPMT-
C780F /PMT-C780R. (Hinh 2) cho thay, ching toi
thu duge nhidu khudn lac cho két qua duong tinh
véi gen tPMT-C780. Céc khuan lac nay dugce tach
chiét thu plasmid va gii giai trinh ty. Két qua
cho thiy ching toi da thu duge trinh ty tuong
déng 100% véi trinh ty gbe ma héa tPMT-C780.
Nhu vay, ching t6i da tao dong thanh cong gen
tPMT-C780 tit genome vi khuan P. multocida.
Doan gen tPMT-C780 sau d6 dugc cit tir vec-
tor pGEMT, lai vao vector biéu hién pRSET-A,
va bién nap vao vi khudn E.coli DH5a.. Cac khuan
lac moc trén moi truong LB chita ampicillin 100
pg/mL duge sang loc bing phan ting colony PCR,
v6i mdi T7 promoter va tPMT-780R. Két qui
thé hien & Hinh 3 cho thiy, ching toi da thu
dugc nhitng khuén lac duong tinh véi 1 vach DNA
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Hinh 2. Két qua colony PCR kiém tra gen tPMT-
C780 trong plasmid pGEMT. M: thang chuan DNA;
(-): db6i chiing am, 1-5: 5 khudn lac E.coli DH5«
/pGEMT /tPMT-C780.

KM () ()1 2 3 4 5 6 7

Hinh 3. PCR kiém tra doan gen tPMT-C780 trén
plasmid pRSET-A trong vi khuan E.coli DH5a. M:
thang chudn DNA, (+): déi chitng dwong véi khuon
14 plasmid pGEMT /tPMT-C780, (-): d6i chiing am;
1-7: khuan lac E.coli DH5a 1-7.

kb M@ 1 2 3 4 5

Hinh 4. Két qua colony PCR kiém tra sy c¢6 mit ciia
plasmid pRSET-A /tPMT-C780 sau khi ciy chuyén 5
ngay lien tiép. M: Thang chuan DNA, (+): déi chiing
duong vé6i khuon 1a plasmid pGEMT /tPMT-C780, (-
): déi chiing am, 1-5: khudn lac E.coli BL21/pRSET-
A/tPMT-C780 tai cdc ngay cdy chuyén 1 dén 5.

r6 nét tuong duong kich thudc 2337 bp cla gen
tPMT-780. Nhu vay ching t6i da tao dong duge
gen tPMT-780 trén vector biéu hien pRSET-A.

Plasmid tit nhitng khuan lac duong tinh duge
bién nap vio E.coli BL21(DE3) va kiém tra sy
ton tai qua nhiéu doi bing céch cay chuyén 5
ngay lién tiép trén moi trudng thach LB chita 100
pg/mL ampicillin ¢ 37°C. Két qua kiém tra bing
colony PCR (Hinh 4) cho thiy plasmid pRSET-
A/tPMT-C780 6n dinh va ton tai qua nhiéu lan
cay chuyén. Nhu vay chiing toi da tao dong thanh
cong doan gen tPMT-C780 trén plasmid biéu
hien pRSET-A, plasmid nay én dinh vi tdn tai
qua nhiéu thé he tren E.coli BL21(DE3).

3.2. Két qua biéu hién protein tPMT-C780 &
vi khudn E.coli BL21

Vi khuan E.coli BL21/pRSET-A /tPMT-C780
duge nuoi cdy & 37°C cho dén khi dat mat do
OD ~ 0,7, thi dugc cdm tng véi IPTG 1 mM va
ethanol nong do 1% va 3% tai 28°C trong 18 gio.
Két qua SDS kiém tra biéu hién protein tPMT-
C780 dugc thé hien nhu Hinh 5.

kDa
150
100
75 [

S0

M El E2 E3

(-)

35

Hinh 5. Biéu hién protein tPMT-C780 trén E.coli
BL21. M: Thang protein chudn, (-): miu khong cdm
ing, E1: cdm dng IPTG 1mM; E2: cam ing IPTG
1mM + Ethanol 1%; E3: cdm ing IPTG 1mM +
ethanol 3%.

Két qua biéu hién cho thiy tPMT-C780 dugc
biéu hien tét khi cdm tng v6i IPTG 1 mM, v
khong c6 sy khéc biét khi két hgp cdm tng IPTG
v6i ethanol 1 - 3%. Protein biéu hién manh, c6
kich thudc khoang 100 kDa, tuong duong vdi kich
thu6e protein tPMT-C780 ma chting toi thiét ké.
Nhu vay, tPMT-C780 da dudc tao dong, biéu hien
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thanh cong, va c¢6 thé sit dung dé tién hanh cac
thi nghiém tinh sach tiép theo.

3.3. Két qua kiém tra tinh tan va tinh sach
protein

Dé tinh sach, protein biéu hién can dugc hoa
tan trong dung dich dé gin len hat Ni-NTA.
Cac nghién citu trude day cho thay, nhiéu pro-
tein tai t& hop sau khi dugc biéu hién 1a pro-
tein khong tan, phan 16n ndm trong cin té bao.
Vi vay, cac protein ndy dugc hoa tan bién tinh
trong dung dich urea 6 - 8 M trudc khi tién
hanh cac budc tinh sach. Trong nghién cttu nay,
chiing toi tién hanh @ sinh khéi té bao E.coli
BL21/pRSET-A /tPMT-C780 2 gig, tai 4°C trong
dung dich dém phosphate buffer saline (PBS),
lysozyme 1mg/ml, chita va khong chia urea 6 M.
Sau do, té bao dugc pha vé bing séng siéu am,
ly tam dé phan tach dich v& cin té bao, vi tién
hanh phan téch trén gel SDS-PAGE. Két qua thé
hién & Hinh 6 cho thiy, protein bidu hién chii yéu
nam trong cin té bao khi pha té bao trong dung
dich khong chita urea 6 M. Nhu vay, tPMT-C780
la protein khong hoa tan, nén chung t6i phai s
dung urea 6 M dé hoa tan bién tinh protein nay
vao dung dich dé tién hanh cac budc tinh sach
tiép theo bing phuong phap séc ky 4i luc sit dung
hat Ni-NTA.

Lysozyme
Urea Lvi;pzvm-:
kDa M ( P Dich Cé&n Dich Can

150
100
75

50

35

Hinh 6. Phan bd protein tPMT-C780 trong dich va
cn té bao. M: thang protein chuan, (-): mau protein
E.coli BL21/pRSET-A /tPMT-C780 khong cadm ing,
P: protein E.coli BL21/pRSET-A /tPMT-C708 cam
ing IPTG 1 mM trudc khi pha té bao.

Dich thu dugc sau khi ph& té bao bing dung
dich dem PBS, lysozyme 1 mg/mL chita urea 6 M

duge @ vai hat Ni-NTA & 4°C trong 2 gio dé gén
His-tPMT-C780 protein lén hat Ni-NTA. Sau do,
hat Ni-NTA dugc ly tam, thu, v rita 5 lan véi
dung dich dém PBS chita urea 6 M, va imidazol
20 mM dé loai bd céc protein khong mong mudn.
Hat Ni-NTA sau d6 dugc G v6i dung dich PBS
chita urea 6 M va imidazole 250 mM trong 30
phit dé thu lai His- tPMT-C780 tit hat Ni-NTA.
Két qua SDS-PAGE cho thay, dung dich protein
thu dugc sau tinh sach chi chia 1 vach protein ¢6
kich thuéc tuwong duong véi protein tPMT-C780
(Hinh 7). Két qua nay cho thay, protein tPMT-
C780 da dugce tinh sach thanh cong, va dat yéu
cau vé do sach.

KDa M TS E

)

180
130

100
70

55
40

Hinh 7. Két qu tinh sach protein tPMT-C780. M:
thang protein chudn, (-): protein tdng s6 khong cim
itng, TS: protein tdng s6 cAm ting IPTG; E: mau pro-
tein sau khi tinh sach.

3.4. Kiém tra protein tinh sach bing phan ing
western blot

Dé kiém tra protein da biéu hién va dugce tinh
sach ¢6 chinh xac 13 trinh ty dau C cia doc té
PMT hay khong, ching t6i phan tach dich protein
tinh sach trén gel SDS-acrylamide, sau dé thyc
hien phan tng lai v6i khang thé dac hieu ctia doc
t6 PMT (Anti-Pasteurella mulcosida Toxin an-
tibody, rabbit polyclonal, BioAcademia). Tuong
tac gitta khang thé va protein duge xac dinh bing
phan ing mau gitta enzyme peroxidase v co chat
TMB. Két qua thé hien ¢ Hinh 8 cho thiy, pro-
tein tinh sach tai vi tri hon 100 kDa c6 phan ing
duong tinh manh véi khang thé dic hieu PMT.
Nhu vay, protein biéu hién va tinh sach ma chiing
t6i thu dugce chinh x4c 1a protein dau C ciia PMT
(tPMT-C780) ma chiing t6i mong mudn.
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Hinh 8. Két qud western blot ctia protein tinh
sach v6i khang thé dic hieu PMT (Anti-Pasteurella
mulcosida Toxin antibody, rabbit polyclonal, BioA-
cademia). M: thang chudn protein (Thermo Scien-
tific); tPMT-C780: miu protein tinh sach. Miii tén
chi band vi tri cia tPMT-C780.

3.5. Thao luan

PMT la gen doc t6 chinh ctia P. multocida, rat
nhiéu tac gid da dya trén trinh ty cia gen PMT
dé nghien ctu doc luc cia P. multocida ciing nhu
tim huéng sin xuat vic xin tai t& hop tit doc td
ndy (Kim & ctv., 2006). Protein PMT gom 1285
amino axit (Garcfa & ctv., 2011), 1a mot dang
ngoai doc td gay hoai ti niém mac (demonecrotic
toxin ), gdm: dau (PMT- N) vi trf tit amino axit
1 dén 568 la ving lien két thu thé va van chuyén
doc t6 vao té bao vat chii; dau C (PMT-C) ¢6 vai
trd tuong tac va stta ddi cac protein G trong té
bao, gay doc cho té bao vat chi (Busch & ctv.,
2001; Okay & ctv., 2012).

Véc xin tai t6 hop dua trén doc t6 PMT c6
dap tng mién dich t6t vh an toan hon so véi vic
xin toan khuan (Freddy & ctv., 2004; Hussaini &
ctv., 2011). Két qui nghién cifu ciia mot s téc
gia trude day cho thay, protein tai t6 hgp tao ra
tit gen PMT déu tao ra mién dich dich thé va
mién dich trung gian té bao (Liao & ctv., 2006;
Lee & Woo, 2010; Lee & ctv., 2012). Theo két

qud nghién ciu cla Lee & Woo (2010), trinh ty
dau C ctia PMT c6 khé ning gay dap ting mién
dich manh v& c6 kha nang bao ho tét trén dong
vat thi nghiem Lee & Woo (2010). Vi vay, trong
nghién ctu nay, ching toi da tao dong, bidu hien
va tinh sach trinh ty dau C tit amino aixt 506
dén 1285 ctia protein PMT. Két qua ban dau cho
thay, ching toi di téng hgp va tinh sach duge
protein tPMT-C780, day la co s3 dé ching toi
tién hanh cac nghién citu tiép theo ché tao vic
xin t4i t& hop phong bénh ty huyét trung trén
lon.

4. Két Luan

Ching toi da tao dong, biéu hien va tinh sach
thanh cong protein tai t6 hop tPMT-C708, 13
trinh ty protein dau C tit amino axit 506 dén
1285 ciia doc té vi khudn P. multocida, PMT.
Két qua nay la thanh cong budc dau dé ching
toi tién hanh ché tao vic xin tai t6 hop phong
bénh tu huyét trung trén lon.

Cam Doan

Chiing t6i cam doan tat ci cac tac gia déu dong
¥ v6i noi dung ctia bai bao nay.

L3i Cam On

Nghién cttu duge cap kinh phi bdi chuong trinh
Cong nghé Sinh hoc, B6 Nong nghiép va Phat
trién nong thon.
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ABSTRACT

In recent years, custard apple fruit has been applied in food processing
with various products. The objective of this study was to valorize a
fermented fruit drink from a Vietnamese local custard apple fruit by
the alcoholic fermentation of the juice using Saccharomyces cerevisiae.
Response surface methodology was used to describe dependency of
soluble solid content, inoculum size of yeast and fermentation time
on ethanol production during fermentation of custard apple juice
by Saccharomyces cerevisiae SLS. The experiments were performed
according to the central composite design with total soluble solid
content ranging from 16 to 20°Brix, inoculum size of yeast from 1%
to 3%, and fermentation time from 42 to 48 h. A quadratic model
was developed to correlate the variables to the ethanol yield and
sensory score. The results showed that a production of ethanol from
the custard apple juice could be achieved reaching up to 5.1% (v/v) at
optimum conditions of 19°Brix, 2% yeast and 44-h fermentation time.
The model predictions agreed satisfactorily with the experimental
values.
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T6i vu hoa qua trinh 1én men rudu dich qua mang cau ta biang Saccharomyces
cerevisiae sit dung phuong phap bé miit dap tng
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Dich qua méng cau ta

Lén men

Phuong phap bé mit dap tdng

Saccharomyces cerevisiae

*Tac gia lién hé

TOM TAT

Trong nhitng niam gan day, nhiéu sdn pham dugc sdn xuit tir trai
mang cau ta. Muc tiéu ctia nghién citu ndy nhim nang cao gia tri st
dung cho loai mang cau ta dia phuong véi sin phdm nuéc léen men
st dung ndm men Saccharomyces cerevisiae. Phuong phap bé mat
dap tng dugc st dung nhim lya chon céc diéu kién t6i vu vé ham
lugng chit rin hoa tan, ti 16 nAm men va thoi gian lén men nhim dé
lén men rugu dich qud mang cau ta bing ndm men Saccharomyces
cerevisiae SLS. Thi nghiém dugce bé tri theo phuwong phap quy hoach
thiyc nghiém kiéu thi nghiem phéi hop ¢6 tam véi ham lugng chét rin
hoa tan trong khoang tit 16 dén 20°Brix, ti 1é¢ nAm men tit 1 dén 3%,
va thoi gian 1én men tir 42 dén 48 gid. St dung bé mit dap ting trong
mo6 hinh t6i wu bac 2 dé thé hien sy 4nh hudng clia cac yéu t6 khao
sat dén do con va diém cam quan. Diéu kién t6i wu dé lén men sin
phdm dat 5,1% (v/v) do con duge xac dinh bao gdm ham lugng chit
rin hoa tan 19°Brix, ti 1¢ men 2% va thoi gian lén men la 44 gio. Gia

tri mé hinh t6i wu du doan phit hgp v6i cac gia tri thyc nghiém.

Phan Tai Huan
Email: pthuan@hcmuaf.edu.vn

1. Diat Van Dé

Mang ciu ta (Annonasquamosa) c6 ngudn gbc
& viing nhiét d6i Chau M§. Nhu cau st dung mang
cau ta rat cao do day la loai trai cay véi phan
thit trai c6 huong rat thom, do axit thap (Mowry
& ctv., 1941). Trai méing cau ta la loai trai cay
c6 dinh ho hap dot bién. Trai chin binh thuong
& nhiet do 15 - 30°C, nhiet do dudi 15°C dé bi
tén thuong lanh. Didu kien dé nghi bdo quan trai
mang cau & 15 - 20°C, ndng do O, va ethylen
thap, 10% CO2 va 85 - 90% do am trong khong
khi. Ham lugng axit ascorbic va glucose tang toi
da tai dinh dot bién nhung lai gidm khi trai qua
chin (Broughton & Guat, 1979). Mit khéc, mang
cau ta dugc xem 1a loai trai ngot nhét trong ho
méng cau v6i thanh phan dinh dudng khé cao.
Téng lugng carbohydrate 19,6 + 1 g/100 g trong
do fructose (3,5%), glucose (5,1%) va oligosaccha-
rides (1,2 - 2,5%). Thit trai mang cau ta 1a ngudn
cung cap t6t carbohydrate va chit xo (Hassan &
ctv., 2008). Mang cau ta c6 ham lugng cac chong

oxi héa cao. Ham lugng phenolic duge tim thay
trong mang cau ta co ti 1@ khd cao 223 + 23,8
mg/100 g (Reddy & ctv., 2010).

Tay Ninh la tinh c6 viidn méing cau ta 16n nhat
nué6e, chii yéu céc xa ven chan ntii Ba Den va cac
ving phu can. Giéng nhu cac loai mang cau khac
mang cau ta dé& bi tén thuong vd mém nhanh
chéng trong qué trinh chin, trd nén mém nhao va
khé gitt tuoi ngon (Raphael & Omokaro, 2009).
Gén day xuat hién xu huéng nghién citu va phat
trién dé gia tang gia tri stt dung cho nong san dia
phuong (Phan & Nguyen, 2016; Le & ctv., 2017).
Trong nhiéu nghién cttu khoa hoc, phuong phép
bé miit dap ting duge 4p dung dé téi 1tu hoa thong
s6 ki thuat véi s6 lugng nghiém thic vita phai
(Ngo & ctv., 2016; Zivkovi¢ & ctv., 2018). Nhim
nang cao gia tri st dung, gép phan da dang hoa
san pham, nghién ctu nay thyc hién véi muyc tieu
lam tién dé ché bién sdn pham nudc trai cay len
men tif trai ming cau ta. Muc tiéu ctia nghién
cttu 1& t6i wu héa qua trinh lén men rugu dich
qud mang cau ta bing cich si dung nim men
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Saccharomyces cerevisiae SLS.
2. Vat Liéu va Phuong Phap Nghién Citu

Nguyén lieu: Trai mang cau ta ¢6 ngudn tit nii
Ba Den, tinh Tay Ninh.

Chtng vi sinh vat: Nam men Saccharomyces
cerevisiae SLS do Vién Vi Sinh Vat va Cong Nghé
Sinh Hoc, Dai hoc qubc gia Ha Noi cung cap.

Hoéa chat: Moi trudong Potato Dextrose Broth
(PDB) dé trit gibng ndm men véi thanh phan
gdm 200 g khoai tay, 20 g duong glucose va 1000
mL nudc cat. Trong do6, khoai tay rita sach cét
hinh khéi 1 cm, cho nuéc vita di vao dun soi 15
- 20 phit, gan lay dich trong (nudc chiét khoai
tay) thém nudc vita di 1000 mL, cho vao dudng,
khudy déu va dun Iita nhd cho tan hét, cho vio
binh khit triing biing autoclave ¢ 121°C trong 15
phut.

Chuan bi miu: Quy trinh lén men nuéc mang
cau ta dugce thé hien nhu Hinh 1.

Cach tién hanh: Mang cau ta dudc 1ot vo, tach
hat va cudng; b sung nudc vdéi ty 1 1:2,5 (w/v),
bd sung NayS,05 véi ham lugng 13 0,1% thit qua
(Okeke & ctv., 2015); xay nhuyén, loc lay dich,
thém dudng dén do Brix khéo sat; b sung ty 1é
Saccharomyces cerevisiae SLS (% nam men, v/v)
khdo sét v6i mat do 107 té bao/mL; 1én men chinh
& diéu kien ki khi, nhiet do phong.

T6i wu quéd trinh lén men: Xt ly s6 liu thi
nghiém theo phuong phap quy hoach thuc nghiém
kiéu thi nghiem phdi hgp c¢6 tam (CCD), duge bd
tri bang phan mém JMP 10. Méi quan hé giita yéu
t6 khéo sat va chi tiéu theo déi thé hien dudi dang
bé mit dap tng. Cac yéu td trong thi nghiem la
do Brix (X1), % ndm men (X3), thoi gian 1én men
(X3) theo cac mitc thé hien & Bang 1.

Trén co sé xac dinh Xy, X5, X3 phuong trinh
hoéi quy duge xay dung dé xac dinh dnh hudng
ctia 3 yéu t6 dén chi tieu theo doi 1a do con Y,
(% v/v) va diém cdm quan (Yq). Phuong trinh
hoi quy c6 dang téng quat:

Y = ap + aixy + asxp + agxsz + ajpxixs +
a13X1X3 + ag3XoXsy + 311)((2) + aQQX(Q) + 333X§

Dugc t6i tu hoa theo huéng diém cdm quan san
pham dat gi4 tri téi da trong khi do cdn sdn phadm
nim trong khodng do cdn phd bién clia nudc trai
cay léen men 12 4,5 - 5,5% (v/v).

Cac phuong phap phan tich héa ly:

Ham lugng chit rén hoa tan (do Brix) duge do
bing khiic xa ké Atago 0 - 32°Brix (4 0,1 °Brix).

Chan
' i 2
Xay <— NudcNansS;05
{ i \
Loc
{ i \
Thu thit ép
{ i \

Diéu chinh
dich 1én men

!

Duong —

{ \
Lén men <— Nam men
\ i 7
e )
Loc
\ i 7
{ \

Thanh trung

!

Nuéc mang
cau ta lén men

Hinh 1. Quy trinh 1én men nuéc mang cau ta.
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Bang 1. B6 tri thi nghiém t6i wu héa quéa trinh lén men

Mtc vd ma héa miic ciia bién

Bién (yéu td)

-1 0 +1
Xy: Do Brix 16 18 20
X5: % Nam men 2 3
X3: Thoi gian lén men (gio) 42 45 48

Bang 2. Mot s6 chi tiéu héa 1y clia thit qud méang cau ta xay nhuyén

Chi tieu Két qua (X £ SD)!
Ham lugng chat rin hoa tan 21,2 + 0,12

pH 5,13 + 0,01
Vitamin C 45,86 + 0,02 mg/100 mL
Polyphenol 33,26 + 0,03 mg/100 mL

1X + SD: (ia tri trung binh £ do léch chudn

pH ctia mau dugc do bing may do pH (Hanna
pH211 — USA).

Ham lugng ethanol dugc xac dinh theo TCVN
6429: 2007.

Ham lugng polyphenol téng dugc xac dinh
bang phuong phap Folin — Ciocalteu theo ISO
14502-1: 2005.

Ham lugng vitamin C dugc xac dinh béng
phuong phap quang phd UV — Vis (Kapur & ctv.,
2012).

Phuong phap cdm quan: Danh gia chét lugng
san pham bing phuong phap cdm quan cho diém
dya theo TCVN 3217-79 (Rugu — Cam quan —
Phuong phap cho diém). Thi nghiem duge bé tri
theo kiéu bo tri khéi khong day di can déi (Bal-
anced incomplete block). Mau dugc danh gid cdm
quan theo phutong phép cho diém véi thang diém
20. Hoi dong cdm quan vién gém céc thanh vien
c¢6 kha nang danh gid khach quan, c¢6 kha ning
phan biét cdm giac t6t, c6 kién thitc chuyén mon
va kién thic phan tich cdm quan. Cdm quan vién
danh gid 4 miu trong 15 mau thi nghiém. Mo6i
méau dugc danh gid v6i s6 1an danh gid nhu nhau.
Khéi mau ciing duge bd tri ngdu nhién cho mdi
cdm quan vién. Thit ty trinh bay méu trong khdi
phai ngau nhién trong tat cd cic trudng hgp.

3. Két Qua va Thao Luan

3.1. Khao sat chit lugng nguyén liéu méang cau
ta

Do déc tinh ctia nguyén liéu 1a mot trong nhiing
chi tidu rit quan trong quyét dinh tryc tiép dén
chat lugng sdn phdm cling nhu khi ning phat

trién, lén men clia nAm men v gia tri cdm quan
ctia san pham. Day 1a diéu kién can thiét gitp ta
c6 thé didu chinh cic thong sé va phdi ché dich
len men dé tao ra mot sdn pham cé chit lugng
vé mit dinh dudng ciing nhu cAdm quan. Két qua
x4c dinh mot s chi tiéu trong nguyen lieu duge
trinh bay ¢ Bang 2.

Két qua cho thay tradi mang cau ta cé lugng
dudng tuong déi cao véi ham lugng chat ran hoa
tan vao khoang 21,2°Brix. Vitamin C ctia mang
cau ta vao khodng 45,86 mg/100 mL gin bing véi
dita (51 mg/100 mL) va thap hon so v6i 6i (130 -
300 mg/100 mL) (Quach & ctv., 2008). Tuy nhién
do 1a hai loai trai cay giau vitamin C nén cing
van c6 thé két luan duge ring mang cau ta la trai
cay c6 lugng vitamin tuong déi cao. Chinh vi vay
viéc ché bién va da dang héa cic san pham tir loai
qud nay 1a rat tot cho sic khée ngudi tieu dung.

Khi lén men ethanol, pH cta dich qua ciing 1&
yéu t6 can dugce cht y. Trai mang cau ta dugc
nghién ctdu c¢6 pH 5,3 ndim & khoang pH 4,5 - 5,5,
thich hgp dé ndm men phat trién (Luong, 2009).
D6 cling chinh 14 1§ do trong nghién ciu nay sé
khong diéu chinh pH khi 1én men nuéc méang cau
ta.

Bén canh dé6 polyphenol 1a cac hop chét c¢6 vai
trd quan trong trong cAc qué trinh trao déi chét
(diéu khién trao ddi ning lugng va téi tao protein)
ciia rau qud. Hop chat polyphenol dé bi oxy hoéa
tao thanh flobafen c6 mau nau hay dé véi téc do
rat nhanh va 1a nguyén nhan chinh gay sim mau
céc qua khi ché bién. Trong méng cau ta c6 lugng
polyphenol tuong déi cao (33,26 mg/100 mL). Do
d6 khi ché bién can c¢6 nhing bien phap xi 1y dé
tranh 1am sidm mau sin pham.
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3.2. Anh hudng ctia cac yéu té khao sat dén
d6 cdn san pham

V6i sdn phdm nudc trai cay lén men thi do
Brix, ty 1é men va thoi gian 1én men 13 cac yéu té
¢6 tdm &nh hudng quyét dinh tdi chat lugng san
pham. Két qua tbi vu qué trinh léen men kh3o sat
cac yéu t6 do Brix 16 — 20, ti 1é nAm men 1 - 3%
va thoi gian 1én men 42 - 48 gid duge thé hien &
Béang 3.

Actual by Predicted Plot

575 _
55 Ly
5251
4759
4.5— -.f"..'.

45—

4 45 9 8.5
B4 cdn Predicted P=0.0082
RSq=0.95 RMSE=0.1457

Actual

e

Bd con

Hinh 2. Sy tuwong quan gita do con thyc té va dy
doéan.

Heé s6 tuong thich ctia do con (R? = 0,95) duge
thé hién trong Hinh 2. Didu d6 c6 nghia 13 mo
hinh dugc lya chon cho bd tri thi nghiém 13 phu
hop va tuong thich vdi cac s6 lidu thi nghiem. Gia
tri P = 0,0082 (P < 0,05) cho thay cac yéu to
khdo sat nhu do Brix, % nim men va thoi gian
len men dnh hudng c6 § nghia dén sy bién thién
do con.

Phuong trinh hdi quy véi ba yéu t6 cia ham
muc tiéu (do cdn) theo mo hinh toi wu da chon
c6 dang nhu phuong trinh: Y; = 4,97 4+ 0,4X; +
0,15X5 + 0,13X.

Trong do:

Cac hé sb6 tuong tng dugc chon khi c6 &nh
huéng ¥ nghia vé mit théng ké dén chi tieu theo

déi (P < 0,05). Ba yéu t6 do Brix, ndng do nim
men va thoi gian lén men déu anh hudéng manh
mé dén do con tong thu duge.

Y; 1a do con (%); Xy do Brix, X5 ti 1é ndm
men (%), X3 thoi gian lén men (gio). Dau ding
trudc céc hé s6, cho biét chiéu dnh hudng ctia cic
yéu t6 1a duong hay am, néi cach khac 13 do bién
thién ciia cac yéu t6 tilé nghich hay thuan déi véi
do bién thién ciia chi tieu theo déi. T phuong
trinh, ta thay dudc, ca ba yéu t6 déu tuong quan
ti I¢ thuan vé6i do cdn. Mitc do dnh hudng clia cic
yéu t6 thé hién qua biéu dd Pareto (Hinh 3).

Két qua cho thay do Brix c6 mic anh hudng
dén sit bién thién do cén nhat. Didu nay cho thay
do Brix 13 yéu t6 quan trong nhat dnh hudng dén
do con sau khi 1én men, theo d6 dén ti lé ndm
men va thoi gian 1én men 13 yéu t6 c6 anh hudng
yéu hon. Ngoai ra, chidu huéng tac dong ctia tiing
yéu t6 khao sat dugc biéu dién chi tiét tai Hinh
4.

Ba yéu t6 déu anh hudng dén do con theo
dudng gan nhu thing. Didu nay da duge biét dén
qua phuong trinh hoi quy, cic yéu t6 khao sat déu
anh huéng ¢ ham bac mot. Trong pham vi khao
sat han ché, khi ting gia tri ciia yéu t6 t6i mot
gidi han nhat dinh thi do cdn ting dan dén gia tri
cuc dai. Nghién cttu clia Yan & ctv. (2012) cling
cho thiy ndng do dudng cing 16n sé cang lam
gidm qua trinh chuyén héa rugu. Dudng c6 trong
dich lén men déng vai trdo 13 ngudn cacbon phuc
vu cho qué trinh sinh truéng va lén men ctia nAm
men. Tuy nhién, néu ham lugng dudng qué cao sé
tc ché hoat dong séng ciia ndm men do ting ap
suat tham thau gitta té bao v6i moi trudng (At-
tri, 2009). Trong khi d6 theo Bui (2009) thoi gian
lén men tac dong 16n dén qué trinh lén men nude
trai cay. Néu kéo dai thoi gian 1én men sé dan dén
ham lugng con ting cao. Khi d6 sin phadm khong
con la nudce trai cay 1én men ma la rugu trai cay.
Neén viéc canh chinh thoi gian trong nudc trai cay
lén men 14 mot trong cac yéu t6 quan trong quyét
dinh ham lugng con sinh ra nhiéu hay it.

3.3. Anh hudng ciia cac yéu té khao sat dén
diém cam quan sin pham

Bén canh khéo sat dap tng do con, thi nghiem
con khao sat thém dap ing diém cim quan. Két
qua xit Iy cho thay hé sb tuong thich ciia diém
cdm quan (R? = 0,93) dugc thé hién nhu Hinh 5
Diéu d6 ciing c¢6 nghia 13 mo hinh duge chon cho
bd tri thi nghiem 1& phit hgp. Gia tri P = 0,019
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Bang 3. Két qua t6i wu qua trinh lén men bd tri theo kidu CCD

NT Do Brix % Nam men Thai gian (gio) Do con (%, v/v) Diém cdm quan

1 16 1 12 1,29 15,6
2 20 1 42 5,09 17,0
3 16 3 42 4,51 15,0
4 16 1 48 4,36 17,4
5 20 3 42 5,24 17,2
6 20 1 48 5,16 17,2
7 16 3 48 4,72 16,3
8 20 3 48 5,54 17,4
9 18 2 45 5,01 16,4
10 18 2 42 4,51 16,2
11 18 2 48 5,16 17,6
12 18 1 45 4,87 16,6
13 18 3 45 5,24 17,2
14 16 2 45 4,43 14,8
15 20 2 45 5,32 16,8

Bang 4. Do con va diém cdm quan theo dy doan cfia mé hinh t6i wu va thyc té

Yéu t6 khéo sét
Do Brix % nam men Thoi gian (gio)

Do con (%) Cam quan

Gia tri dy doan 19,16 1,90 43,96 5,10 16,51
Gi4 tri hiéu chinh 19,00 2,00 44,00 5,09 16,51
Thyc nghiém kiém ching 19,00 2,00 44,00 5,10 16,47

Pareto Plot of Transformed Estimates

Orthog
Term Estimate
D& brix(16,20) 0.3298646
% nam men(1,3) 0.1208415 -
Thé&i gian(42,48) 0.1061446
Thé&i gian*Thé&i gian -0.0506048
D6 brix*Dd brix -0.0433692

% nam men*Thai gian 0.0337762
% nim men*% nim men  0.0271574
Bé brix*Théi gian 0.0082158 '
B6 brix*% nam men -0.0045644

Hinh 3. Mtc do anh hudng ctia 3 yéu t6 khdo sat dén chi tiéu do con.

(P < 0,05) cho thiy céac yéu té khdo sat nhu do Phuong trinh hdi quy bac hai véi ba yéu t6 clia
Brix, % ndm men Saccharomyces cerevisiae SLS ham muc tiéu diém cdm quan theo mo hinh t6i
va thoi gian c6 4nh hudng ¥ nghia dén sy bién wu da chon ¢6 dang nhu phuong trinh:

thién vé diém cdm quan. Y, = 16,44 + 0,6X; + 0,54X3 — 0,64X3 —
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Hinh 4. Chiéu huéng tac dong ctia 3 yéu t6 khio st dén chi tieu do con.
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Hinh 5. Sy tuong quan giita diém cdm quan thuc té
va dy doan.

0,4X, X5

Trong d6: Yo 13 diém trung binh cdm quan; X1
do brix, X5 ti 18 nAm men (%), X3 thdi gian lén
men (gio).

Phan tich Pareto cho thay yéu t6 do Brix anh
huéng nhidu nhat dén diém quan, tiép do 1a thoi
gian léen men (Hinh 6). Didu nay c6 thé giai thich
do Brix 4nh hudng nhiéu dén vi clia san pham.
Yéu t6 % nam men duge cho 1a khong anh huéng
dang ké dén diém cadm quan.

Chiéu huéng tac dong ciia ba yéu t6 khio sat
dén diém cdm quan dugc thé hién trong Hinh
7. Cac 4nh huéng nay déu thé hien theo duong
cong, tuong thich v6i phuong trinh hdi quy bac
hai. Trong khodng khao sat, diém cdm quan ting
dan theo do Brix tuy nhién sé& gidm néu do Brix
nim trong khoang hon 19,5. Diém cadm quan ciing
tang dan theo thoi gian khao sat. Yéu t6 % ndm
men khong c6 anh huéng dang ké dén diém cidm
quan.

3.4. T6i vu héa qua trinh lén men

Két qua téi wu hoa theo gid tri diém cam
quan dat dudc véi ham lugng chat rdn hoa tan
19,19Brix; ti 16 nAm men 1,9%; thoi gian 1én men
44 giy. Gia tri diém cdm quan cyc dai dat duge
13 16,5. Tai gia tri cyc dai nay, do cén dy doan
14 5,1% (v/v) phit hop hoan toan véi khoang cho
phép 4,5 - 5,5% (v/v) dbéi vdi nude trai cay len
men. Do d6 két qué nay dugdc lya chon lam gia
tri t6i wu cho quéa trinh lén men nuéc mang cau
ta. Két qud nay ciing kha tuong thich véi két
qua ctia nhiéu nghién citu khac nhu lén men rugu
vang didu (Attri, 2009), rugu vang 6i (Sevda &
Rodrigues, 2010), va lén men rugu vang tit xo
mit (Nguyen, 2010).

Tit két qua dy dodn ctia mo hinh, thyc hién
kiém chiing thic té véi cac sb lisu duge hiéu chinh
lam tron cho phit hgp duge thé hien nhu trong
Bang 4. Két qua gia tri thuc té cho thiy phu hop
v6i du doan 1a 5,1% (v/v). Diém cdm quan cho
gia tri thuc té 1a 16,47, dat loai kha. So véi gia
tri du doan, c hai dap tng do con va didm cim
quan déu cho két qua sai khac khong c6 ¥y nghia
(P < 0,05).

Tap chi Nong nghiep va Phdt trien 18(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Truong Dai hoc Nong Lam TP. H6 Chi Minh

7T

Pareto Plot of Transformed Estimates

Orthog
Term Estimate
Bd bnx(16,20) 0.4898979
Théi gian{42 48) 0.4409082
B bnx™Thén gian -0.2921187
% nim men*% nim men  0.2530575
Théni gian*Thén gian 01886179
D& brix*% nam men 0.1460593
Bd brix™®5 bnx -0.1319933
% nam men(1,3) -0.0163299
% ndm men*Théi gian 1.6216e-16

Hinh 6. Mtc do 4nh huéng ctia 3 yéu t6 khéo sat dén chi tieu diém cdm quan.
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Hinh 7. Chiéu huéng tac dong ciia 3 yéu t6 khao sat dén diém cam quan.

4. Két Luan

Trai mang cau ta v6i gid tri trung binh ham
lugng chat rin hoa tan 21,2°Brix, pH 5,13, Vi-
tamin C 45,86 mg/100 mL va polyphenol 33,26
mg/100 mL ¢6 thé duge sit dung dich qua dé
lén men bing ndm men Saccharomyces cerevisiae
SLS. Bing phuong phap quy hoach thirc nghiem
stt dung bé miit dap ing trong mo hinh t6i wtu bac
2, diéu kién t6i vu cho 3 thong s6 ki thuat chinh
clia qua trinh 1én men dugce xac dinh. V6i gia tri
t6i vu ham lugng chat rin hoa tan ciia dich lén
men 13 19°Brix, ty lé ndm men si dung 2% v
thoi gian 1én men 44 gid cho sin phadm lén men
dat gia tri t6t nhéat. Gia tri dat dugc dy doan

theo mo hinh t6i wu khong c6 sut khac biét dang
ké so v6i gia tri thyc nghiem. San phdm thu dugc
c6 do con 5,1% (v/v) ndm trong ving phd bién
cia nudc trai cay lén men va c6 diém cdm quan
la 16,47, dat loai kha theo TCVN.

Loi Cam On

Nghién cttu duge tai trg bdi S Khoa Hoc Va
Cong Nghe Tay Ninh.
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ABSTRACT

Dry dipterocarp forest is one of the ecosystems that features variety
of rare plants and animals. The forest in Ia Pa district, Gia Lai
province is declining owing to illegal logging and encroachment
of forest land for cultivation. Forest degradation can reduce CO;
sequestration, contributing to increasing greenhouse gas emission and
global warming. The study was carried out in the 4 quadrats (each
2,500 m? = 50 x 50 m) in dry dipterocarp forest of Ia Pa district.
In each quadrat, 5 sub-quadrats (each 25 m? =5 x5 m) were set
up, one at a central point and four at four corners of the quadrat,
respectively. Based on the relationship between carbon stock and
above-ground biomass, we found that CO: accumulation in dry
dipterocarp forest was 105.6 tons/ha corresponding to the economic
value of 12,299,760 VND /ha. Thus, it is necessary to improve forest
quality towards sustainable management of dry dipterocarp forest
ecosystem and increase the economic value of the forest with respect
to environmental services.
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TOM TAT

Ritng khop 1a mot trong nhitng ritng ¢6 hé sinh théai dic trung véi
nhidu loai dong vat qui hiém. Dién tich ritng khop thudc huyén Ia
Pa, tinh Gia Lai dang suy gidm do nguti dan khai théac ring trai
phép, lan chiém dit ring lam nuong riy. Suy gidm rirng lam gidm
kh3 nang hap thy CO2 gép phan lam gia ting phat thai khi nha kinh
vao moéi trudng, gay nén hién tugng néng lén toan cau. Nghién citu
duge thie hign trong 4 6 tiéu chudn so cip (2.500 m? = 50 x 50 m)
tai ritng khop, huyén Ia Pa véi 5 6 thit cip (25 m? = 5 x 5 m) dugc
b tri § 4 géc va 1 6 & trung tam clia mbi 6 tiéu chudn so cip. Dya
vao mbi tuong quan giita cacbon va céc loai thyc vat trén mat dat,
nghién citu da tinh dugc lugng CO2 tich liy cta rung khop la 105,6
tan/ha, tuong tng vé6i gid tri kinh té trén thi truong la 12.299.760
VND/ha. Nhu vay, can thiét nang cao chat lugng rimg hudng t6i
quén 1y bén vitng hé sinh thai ritng khop, tao co s6 nang cao gia tri

kinh té clia rimg khop dua vho gia tri moi trudng.

*Tac gia lién hé

Nguyén Thi Quynh Trang
Email: ntqtrang@hcmunre.edu.vn

1. Dat Van Dé

M&bi quan hé gitta bién ddi khi hau (BDKH) va
ham lugng phét théi khi CO, 1a mot van dé dang
duge quan tam trén toan cau. Theo Hoi dong
lien chinh pht vé BDKH dy bdo khoang 1,5 ty
tan cacbon sé& phét thai hang nam, chiém 1/5 khi
CO, phat thai tren toan thé gidi do thay ddi si
dung dat ring (IPCC, 2006). Nham hd trg chuong
trinh gidm phéat thai khi nha kinh do mét ritng va
suy thoai ritng & cic nudc dang phat trién, quan
Iy bén vitng tai nguyén ritng nang cao tri luong
luu trit cacbon thi viéc nghién citu trit lugng luu
trit cacbon dé déng gép vao viéc ting phé BDKH
12 cAn thiét.

O Viet Nam, rimg khop phan bd & mot sb tinh
thudoc khu vyc Tay Nguyén nhu Gia Lai, Kon
Tum, D3k Lik, Lam Dong,... Riing khop ngoai
vai tro cung cap lam sdn nhu gd con c6 vai tro
diéu hoa khi hau, bdo vé moi trudng sinh thai,
hap thu duge lugng 16n khi CO, lam gidm kha

nang phat thai khi vao méi trudng,... Tuy nhién,
hign nay nhitng gi& tri moi truong ciia ring van
chua dugc lugng hoéa cu thé, din dén viec ngudi
dan chua thdy dugc vai trd quan trong cia ring
tai khu vie. Xuéat phét tit thyc té trén, nghién
cttu nay duge thyc hien nhidm muc dich danh gia
kh3 ning hap thy, luu trit cacbon clia ritng khop
thuoc huyen IaPa, tinh Gia Lai. Trén co s& d6 tinh
toan dugc gia tri kinh té tit gia tri moi trudng cla
rimg khop mang lai.

2. Vat Liéu va Phuong Phap Nghién Cidu
2.1. Khu vyc nghién ctu

Ia Pa 1a mot huyén phia Dong Nam cta tinh
Gia Lai. Phia Béic giap cac huyén Chu Se, Mang
Yang, Kong Chro; phia Nam giap huyén Krong
Pa; Dong gidp huyén Dong Xuan, tinh Pha Yen
va Tay giap huyén Phua Thién, thi x4 Ayun Pa.
Huyén Ia Pa tap trung cht yéu la rimg khop.
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Day la hé sinh théi dac trung véi cac cay thudc
ho Déu 14 rong (Dipterocarpaceae) chiém wu thé.
Téng dién tich dat lam nghiép huyén Ia Pa la
53.391,75 ha. Trong do, dién tich riung khop tu
nhién 13 46.869,37 ha, ring trong 47,17 ha, dat
lam nghiép chua c6 ring 6.475,21 ha (IPDFPD,
2018).

2.2. Phuong phap nghién ciu

2.2.1. Phuong phap diéu tra thuc dia

Dé tai tién hanh lap 4 6 tieu chuan (OTC) dé
tinh todn gid tri trung binh cho khu vyc nghién
ctitu (Bang 1). Mai OTC (con goi 1a 6 so cap) ¢
dien tich 2.500 m? (50 x 50 m) dé diéu tra tang
cay cao. Trong méi OTC sé bd tri 5 6 thi cap
bao gdm 4 6 3 4 goc v 1 6 § trung tam ciia o
so cip dé didu tra ting cay bui tham tuoci va vat
roi rung (VRR), mdi 6 dién tich 1a 25 m? (5 x 5
m) (Vu & Vo, 2014). Trong mdi OTC sé lay diém
trung tam vdi toa do nhu sau:

Déi v6i tang cay cao: Xac dinh tén cay, do
duong kinh cay (D; 3) v chiéu cao cay (Hvn) cia
toan bo cay go ¢6 dudng kinh D; 3 > 30 cm trong
0 s0 cap; do Hy,, clia toan bo cay gd c6 Dy 3 =5 -
30 cm trong 6 thit cap dé xac dinh tang cay cao.
Ching t6i xac dinh lugng cacbon luu trit trong
cay dya vao viéc do dém sinh khéi tang cay gb
(Vu & Vo, 2014).

D6i vdi tang cay bui, thdm tuwoi: St dung
phuong phap chit ha dé do dém sinh khéi ciia
tang cay bui, thdm tuoi. Tién hanh tach riéng
timg bo phan than, 14, canh va can ngay tai hién
truong dé xic dinh sinh khéi tuoci. Thu 0,5 kg
moéi bo phan than canh, 14 clia cay buyi, tham
tuoi dem vé phong thi nghiém siy dé xac dinh
sinh khéi kho.

Tién hanh thu nh#t toan bo VRR trong 6 c6
dien tich 25 m?2, can ngay tai hién trudng dé xac
dinh sinh khéi tuci. Thu 0,5 kg VRR dem vé
phong thi nghiem siy kho dé xac dinh sinh khéi
kho. S6 lieu trong lugng dugc si dung dé phan
tich sinh khéi ctia thiyc vat khu vic nghién citu.

2.2.2. Phuong phap phéan tich, tinh toén, xit ly sb
ligu

Déi véi tang cay cao: Mbi quan hé gitta lugng
cacbon luu trit trén mit dat clia cay cd thé cia
loai uu thé trong sinh canh ring khop véi Dy 3
va Hvn dé tinh lugng cacbon tich liy trong tang
cay gb duge thé hien trong Bang 2.

Déi v6i cay bui tham tuci va VRR: Xéc dinh
sinh khéi kho.

Do am clia ting méu 14, than canh ca tham
tuoi va VRR sé duge tinh theo cong thic:

D (%) = [(m;1 - my)/m;] x 100

Trong d6, D 1a do am (%); m; 1a trong lugng
tuoi ctia mau; my 1a trong lugng kho ciia mau.

Sinh khéi kho ctia titng bo phan thanh phan
clia tham tuoi tinh bing kg bao gdbm than cay, 14
cay bui, canh cay bui va vat roi rung dugc tinh
theo céac cong thic:

SKK(tc) = SKT(tc) x (1 - D(tc))
SKK(la) = SKT(14) x (1 - D(14))
SKK(c) = SKT(c) x (1 -D(c))
SKK(vrr) = (SKT(vrr) x (1 - D(vrr))

Trong do6, SKK(tc), SKK(la), SKK(c),
SKT(vrr) 13 sinh khdi kho tinh bing kg clia than
cay, 14, canh, vat roi rung; SKT(tc), SKT(l4),
SKT(c), SKT(vrr) lan lugt la sinh khéi tuoi tinh
béng kg cta than cay, 14, canh, vat roi rung;
D(tc), D(14), D(vrr), D(c), D(vrr) lan lugt 1a do
am tinh bing % cla than cay, 14, canh vi vat roi
rung.

Téng sinh khéi kho thdm tuoi, cay bui dugc
tinh nhu sau:

SKKC'&y buyi tham tuoi
SKK(c)

Lugng cacbon tich lity phan trén mit dat trong
cic trang thai 16p phi thuc vat bao gdm cacbon
tich lay trong tham thyc vat (cay gb, cay bui,
thdm tuoi) vd vat roi rung. Lugng cacbon tich
liiy duge tinh dya trén téng SKK trén mat dat
theo cong thiic sau:

Weacbon = CF x DW,pove (tAn C/ha)

Trong d6, CF 13 hé s ham lugng cacbon; CF
dé6i v6i tang cay gb, tang cay bui va thadm tuoi
14 0,47; CF déi v6i tang vat rung 13 0,37 (IPCC,
2006).

Weacbon 1& lugng cacbon tich liy trong sinh
khéi (tAn/ha); DWapeve 12 lugng sinh khéi kho
tren mat dat (tdn/ha). DWapover = Wywood +
Wihrub (tén/ha); DWabove2 = Wiigter (tén/ha)-

Waood 12 Iigng sinh khéi kho ciia tang cay gd
(tan/ha); Wb 12 lugng sinh khéi kho cta tang
cay bui, thdm tuoi (tdn/ha); Wier 12 lugng sinh
khéi kho ctia tang vat rung (tin/ha).

— SKK(tc) + SKK(14) +
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Bang 1. Toa d6 trung tam ctia 4 OTC!

- Toa do
oTC! Vi tri OX oY
T Lo 3, khoanh 3, tidu khu 1251 503.130  1484.124
2 Lo 1, khoanh 3, tidu khu 1248 504.965 1484.196
3 Lo7, khoanh 5, tiéu khu 1248 506.268 1483.728
4 Lo6 4, khoanh 8, tiéu khu 1244 507.939 1486.081

1OTC: O tieu chuin.

Bang 2. Phuong trinh tuong quan gita lugng cacbon trén mat
dat ctia cay ca thé loai wu thé trong sinh canh ritng khop véi

Chung céc loai cay  Cgg

DI,S va an
Loai Phuong trinh quan hé!
T.T70
Ch chit Cop = 0,710 x ( D3, x an)
. 1,695
Cém lien Cer — 0,051 x ( D2, x an)
1,681
Chieu lieu den Cor = 0,068 x (/D5 x Hyn )
1,400
Chieu lieu &i Cer = 0,229 x (, /D2, x an)
1,891
Dau dong Cor = 0,025 X ( D2, x an)
. 1,996
Dau tra beng Ce = 0,024 x (w/Di3 X an)
)

10 12 lugng cacbon luu trit ciia cay ca thé (kg

2.2.3. Phuong phap danh gia gia tri tai nguyén va
moi trudng

Nghién citu st dung cac phuong phap lugng gia
hién hanh dé lugng gia gia tri cacbon ciia ring
tai rung khop huyén Ia Pa.

Cong thic tong quat dé xac dinh 1a: Voo, =
Meo, x Pc (Luong & ctv., 2011).

Lugng CO, hap thy chuyén déi tit cacbon tich
liy: Mco, (tdn/ha) = Waacpon X (44/12).

Trong d6, Veo, 1a gia tri kinh té trén co s§ hip
thu CO4 bing USD hoiic dong cho 1 ha; M¢o, 1a
lugng CO5 tinh béng tan COy/ha; Pc la gia ban
tin chi cacbon CER trén thi trudng tinh béng
USD hoiic dong/tan COs.

3. Két Qua va Thao Luan

3.1. Lugng cacbon luu trit trong tang cay gb
Két qua diéu tra tai khu vyc nghién cttu trong

4 OTC so cap dugc tinh todn binh quan trong

1 ha rung khop xac dinh c6 22 loai cay cua
tang cay cao gdm: Béng lang (Lagerstromia flos-

—_

Vu & Vo, 2014).

reginae Retz), Binh linh (Vitex pubescens Vahl),
Bita nui ( Garcinia oliveri Pierre), Ca chit (Shorea
obtusa Wall), Cam (Parinarium anamensis Han
ce), Cam lien (Pentaome siamensis Kniz), Cam
xe (Xylia dolabriformis Benth), Chiéu lieu (Ter-
minalia Chebula Rozxb), Dau long (Dipterocar-
pus sp), Gao (Bombaz malabaricum D.C), Géo
vang (Indina sessifolia Hook), Ké (Nephelium
sp), Ko nia (Irvingia malayana Oliver), Thanh
nganh (Cratozylon formosum B.et.H), Thau tau
(Aporosa microcalvr Hassh), Tram hong (Ca-
narium sp), Tran stng (Eugenia chanlos Gag-
nep), Viung (Careya sphaerica Rozxb), xoai ring
(Mangiera indica Linn). Tl s6 lugng cac loai cay
va Bang 2, luong luu trit cacbon trong cac c4 thé
dugc tinh todn vA thé hién trong Bang 3.

Tt Bang 3 cho thay ring, 3 ting cay gd luong
cacbon luu trit 1a cao nhat 1a loai Ca chit (dat
7,13 tan/ha chiém 25,26%), tiép dén 14 Dau long
(dat 4,6 tAn/ha chiém 16,29%) va Chieu lieu (dat
2,7 tan/ha chiém 9,56%) con lai 1a cac loai cay
khac. Nhu vay, rimg khop & la Pa dic trung véi
3 nhém cay chinh 1a Ca chit, Dau long, va Chiéu
litu v6i mat do va phan b cay chiém da sb.
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Bang 3. Dy 3 , Hy, vA lugng cacbon luu trit clia céc loai cay gd trong 4 OTC so cap

1 .. S6 lugng Di3 H,, Cct Cct
OTCT SIT Loai cay  (em) (m) (kg/cay) (kg/cay)

1 Binh linh 4 14,3 13,5 40,91 0,65

2 Ca chit 17 13,8 13,7 70,78 4,81

3 Cam 1 14 12 35,80 0,14

4 Cam lien 1 13 12 32,38 0,13

5 Cam xe 3 15 13 42,94 0,52

6 Chieu lieu 5 17,2 15,8 82,59 1,65

1 7 Dau long 17 16,5 14,3 54,51 3,71
8 Ko nia 3 15,3 14 47,21 0,57

9 Sp6 2 19 175 81,64 0,65

10 Sp7 2 21,5 16 93,12 0,74

11 Thanh nganh 2 135 15 40,58 0,32

12 Thau tau 2 15 13,5 44,31 0,35

13 Tram 3 17,7 14,7 62,71 0,75
Téng cong: 729,49 15,01

1 Biing lang 2 21 225 119,00 0,95

2 Binh linh 4 16,5 18,8 68,49 1,10

3 Ca chit 19 15,3 21,5 103,95 7,90

4 Cam 4 24 225 148,71 2,38

5 Cam xe 4 15 21,8 66,10 1,06

6 Chieu lieu 9 18,6 22,7 127,73 4,60

2 7 Dau long 17 16,2 21,9 7545 5,13
8 G4o vang 1 12 24 49,35 0,20

9 Ko nia 4 30,3 26,5 251,53 4,02

10 Sp7 3 14,3 233 64,52 0,77

11 Thanh nganh 2 18 23 93,71 0,75

12 Thau tau 2 115 25 47,56 0,38

13 Tram 4 195 25 114,82 1,84
Téng cong: 1330,91 31,08

1 Biing ling 1 23 32 185,84 0,74

2 Binh linh 8 20 20,6 101,91 3,26

3 Bifa nti 1 20 22 107,65 0,43

4 Ca chit 16 20,2 21,6 144,27 9,23

5 Cam 3 227 20,3 124,36 1,49

6 Cam xe 3 17,3 19,7 77,07 0,92

7 Chieu lieu 6 16,7 21,5 101,81 2,44

8 Déu long 15 18,9 20,8 9348 5,61

3 9 Gao 1 14 16 45,51 0,18
10 Géo vang 1 12 17 37,01 0,15

11 Ko nia 3 30,3 25 239,59 2,88

12 Sp7 3 13 19,7 47,84 0,57

13 Théu tau 1 15 17 53,71 0,21

14 Tram 1 18 19 79,90 0,32

15 Tram 1 12 16 35,18 0,14

16 Vimg qué to 1 14 17 47,87 0,19

17 Xoai ring 1 40 21 329,30 1,32
Téng cong: 1852,30 30,10
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Bang 3. Dy 3 , Hy, va lugng cacbon luu trit clia cac loai cay g trong 4 OTC so cap

(tiép theo trang 83)

. . S6lugng Dis H,, Cet Cet
oTe sttt iy (em) (m) (kg/eay) (kg/cay)

1T Dung lang 6 207 207 10837 2.60

2 Binh linh 3 227 23 138,02 1,66

3 Bita nii 1 20 24 115,76 0,46

4 Ca chit 11 202 23 149,67 6,59

5 Cam 1 12 19 40,61 0,16

6 Cam xe 2 14 19 52,53 0,42

7 Chiéu licu 7 141 20,7 74,20 2,08

8 Déu long 11 177 222 8846 3,89

4 9 Géo vang 4 19,3 243 110,22 1,76

10 Ké 1 30 30 274,37 1,10

11 Ko nia 3 35 247 301,73 3,62

12 Sén mi 2 17 20 7580 0,61

13 Sp7 5 35 24.6 300,71 6,01

14 Thanh nganh 2 21 22 116,79 0,93

15 Thau tau 2 235 27 167,17 1,34

16 Trém 1 15 19 5894 0,24

17 Tram 8 191 225 101,58 3,25

Tong cong: 2.274,91 36,72

Téng cong TBC? ciia 4 OTC: 1.546,90 28,23

LOTC: 6 tigu chuan.
2TBC 1a gia tri trung binh cong ciia 4 OTC.

3.2. Lugng cacbon luu trit trong ting cay bui
tham tudi, vat roi rung

Két qua nghién ctu tai 5 6 thit cap, sinh khéi
tuoi va sinh khéi kho cfia cay bui thdm tuoi va
VRR dugc téng hop tai Bang 4.

Két qua Bang 4 cho thay, sinh khéi tudi cay bui
tham tuoi dudi tan ring khop dao dong tir 4,67 -
5,61 kg/25 m? (1,87 - 2,24 tén/ha). Sinh khéi tuoi
cua cay bui tham tuci dugc tinh trung binh cho
toan bo khu vyc nghien ciu 1a 2,01 tan/ha. Sinh
khéi kho ciia tiing bo phan cay bui va tham tuoi
G cac vi tri khac nhau, dao dong tu 2,21 - 3,41
kg/25 m? (0,88 - 1,37 tan/ha). Trung binh sinh
khéi kho clia cay bui thdm tuoi 1a 1,07 tan/ha.
Vat roi rung bao gom than, canh, 14, hoa, qua
rdi rung v thdm muyc. Trong 4 OTC so cap thi
sinh khéi tuoi cia VRR dao dong tit 0,74 - 0,93
kg/25 m? (0,30 - 0,37 tan/ha), trung binh sinh
khéi tuoi VRR dat 0,34 tan/ha. Sinh khé6i kho
ctia VRR trung binh 14 0,19 tan /ha. Nhu vay, két
qua tinh sinh khéi kho clia ting cay bui tham tuoi
va VRR cho théy sinh khéi kho tap trung trong
tang cay bui tham tuoi (1,07 tdn/ha) nhiéu hon
trong VRR (0,19 tan/ha) (Béng 5).

3.3. Lugng cacbon luvu trit trong toan 1am phan
ring khop huyén Ia Pa

Lugng sinh khéi kho cay bui thdm tuoi va VRR
tren mat dat, DWapove 12 1,26 tin/ha. Lugng
cacbon tich liiy trong sinh khéi cay bui thdm tuoi
Weacbon1 = 0,5 tAn C/ha. Lugng cacbon tich liy
trong sinh kh6i VRR, Weachon = 0,07 tan C/ha.
Lugng cacbon tich lity trong sinh khéi cay bui
tham tuoi vd VRR, Weachon = 0,57 tan C/ha.
Luogng cacbon tich liiy trong toan lam phan riing
khop dugc tinh bing tdng lugng cacbon tich liy
trong tang cay gd, cay bui thdm tuci vd VRR, W
= Weacbon + W = 28,8 tan C/ha. Nhu
vay, lugng CO4 hap thu chuyén déi tit cacbon tich
lﬁy, 1\/[(}02 la 105,6 tén/ha.

Ué6c lugng gié tri kinh té trén co s6 hap thuy
CO: Gi4 hap thu cacbon ritng ctia dé tai dugc
tinh bing phuong phap gia thi truong. Dya trén
dién bién gia ban CER trén thi truong, nghién
ciu lya chon gid mua béan tin chi cacbon trén
thi truong (World Bank, 2017). Theo d6, trén thi
trudng thé gisi thi 6 téi 75% toéng sé nude duge
théng ké sit dung mic gia < 10 USD/tan COs.
Trong d6, sb nudc st dung mic gia 5 USD/tan

tang cay gb
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Bang 4. SKT va SKK cua ting bo phan cay bui tham tuci va VRR cta 5 OTC thi cap!

Sinh B0 A A A A A TBC TBC
OTC 1héi phan O 02 03 0405 o htcip) (thn/ha)
Than 1,90 2,50 2,20 2,00 2,10 2,14 0,86
La 1,10 1,25 1,30 1,15 1,20 1,20 0,48
SKT Canh 1,50 0,95 1,10 1,65 1,45 1,33 0,53
Cay bui tham tuoi 4,67 1,87
. VRR 1,20 0,98 0,75 080 0,068 0,88 0,35
Than 1,10 1,55 007 1,20 1,13 1,19 0,48
Li 033 050 044 051 0,46 0,45 0,18
SKK Canh 0,57 0,48 0,59 0,69 0,52 0,57 0,23
Cay bui thadm tuoi 2,21 0,88
VRR 094 082 027 043 030 0,55 0,22
Than 2,5 2,2 25 2,1 27 2,40 0,96
Li 1,15 1,35 1,35 1,05 145 1,27 0,51
SKT Canh 16 1,1 12 1,18 1,55 1,33 0,53
Cay bui tham tuoi 5,00 2,00
5 VRR 0,7 085 082 06 0,75 0,74 0,30
Than 1 1,14 09 092 1,08 1,01 0,40
La 0,71 0,78 070 061 081 0,72 0,29
SKK Canh 1,18 0,59 0,65 0,61 1,12 0,83 0,33
Cay bui tham tuoi 2,56 1,02
VRR 0,46 0,65 0,66 042 045 0,53 0,21
Than 3,10 2,55 280 3,05 2,50 2,80 1,12
La 125 140 1,35 155 1,22 1,35 0,54
SKT (Canh 140 1,68 150 145 1,25 1,46 0,58
Cay bui tham tuoi 5,61 2,24
5 VRR 0,95 1,12 0,75 090 093 0,93 0,37
Than 2,23 1,99 1,57 2,32 1,70 1,96 0,78
Li 048 0,70 057 087 0,59 0,64 0,26
SKK Canh 0,67 1,04 1,02 0,75 0,58 0,81 0,33
Cay bui tham tuoi 3,41 1,37
VRR 0,55 052 0,35 061 0,52 0,51 0,20
Than 2,10 1,65 2,54 290 2,60 2,36 0,04
La 1,10 095 1,15 0,98 0,80 1,00 0,40
SKT Canh 1,60 1,78 1,35 1,55 1,20 1,50 0,60
Cay bui thdm tuoi 4,85 1,94
4 VRR 0,90 0,60 0,75 0,95 0,80 0,80 0,32
Than 1,05 096 1,27 1,97 1,61 1,37 0,55
La 0,33 040 044 049 027 0,39 0,15
SKK Canh 0,64 1,03 0,84 0,74 0,62 0,78 0,31
Cay bui tham tuoi 2,53 1,01
VRR 0,54 0,38 021 040 027 0,36 0,14

LISKT: sinh khéi tuosi; SKK: sinh khéi kho; VRR: vat roi rung; OTC: 6 tiéu chuén.
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Bang 5. Trung binh SKT va SKK cta tiung bo phan cay bui
tham tuoi vd VRR ctia 4 OTCSC"

Sinh khoi TBC (kg/25 m?) TBC (tan/ha)
SKT a5 bui tham tuoi 5,03 2,01
SKK cay bui tham tuoi 2,68 1,07
SKTvrr 0,84 0,34
SKKvrr 0,54 0,19

ISKT: sinh khéi tuoi; SKK: sinh khéi kho; VRR: vat rdi rung; OTCSC: O
tieu chuan so ciAp; TBC: Trung binh cong.

Bang 6. Gia tri kinh té w6c tinh tit viec hdp thu CO2 ctia ritng tai huyén Ia

Pa

STT Loai dat ring

Dién tich (ha)

Thanh tien (VND)

Tong dien tich dat lam nghiep
1 Ring tu nhién

657.141.013.917
576.482.002.351

53.391,75
46.869,37

CO3 chiém ti I& cao nhat. Vi vay, nghién citu chon
mic gia 5 USD/tan CO, dé tinh. Nhu vay, udc
tinh gi4 tri kinh t& hap thu CO; clia huyén Ia Pa
dugce trinh bay trong Bang 6.

T két qua udce lugng trén cho thiy lugng CO,
tich lfiy trong 1 ha ring khop khoang 105,60 tan
(gdbm lugng COs hép thu ti cay than gb, cay
bui tham tuoi va VRR trén mat dat), tuong ing
vdi gid tri tién ban ra thi truong 14 528 USD /ha
tuong duong 12.299.760 VND /ha. Huyén Ia Pa
v4i 46.869,37 ha ring ty nhién tuong duong véi
gia tri kinh té& hap thuy CO5 khodng 576 ty VND.
Day 1a mot gia tri khong hé nhé déi vdi nguoi
quén ly ring, ddc biet 1a cic cong dong dan toc
thidu s6 viing cao dang quan 1§ cac khu ritng cong
dodng, day thuc st 1a ngudn thu lgi nhuan rat dang
quan tam.

4. Két Luan

Huyén Ia Pa v6i 46.869,37 ha ring ty nhién
tuong duong véi gid tri kinh t& hap thu CO,
khoadng 576 ty VND. Day 1a mdot trong nhitng gia
tri moi trudng rat 1én doéi véi riing khop tai day.
Tuy nhién, nang lugng hap ning hap thu cacbon
c6 thé thay déi theo mua, dic biét 13 nhing mia
tieu diém cta chay rimg thi lugng cacbon tich
lily trong sinh khéi rat it. Vi vay, can cé céc
nghién ctu vé kha ning hap thu cacbon theo
mua cla riung khop tai Ia Pa.
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ABSTRACT

The objective of the study was to identify some of common
ornamental plants functioned as medicinal plants. The study was
carried out in the Ho Chi Minh City, from September 2016 to June
2018 using some methods such as survey, identification, statistics,
and applying these plants in garden design with site analysis,
computer-aided design and drafting base on main idea. One
hundred and twenty popular species belonging to 69 families with
medicinal values were identified. Two cases for concept design,
instant tree list, shrub and cover list were also proposed. The
completed design drawings included function layout plan, master
plan, sections and some details of garden, master perspective,
detailed perspectives.

Cited as: Duong, T. T. M., & Le, P. T. (2019). Survey of ornamental plants functioned as medicinal
plants at some ornamental gardens in Ho Chi Minh City and applying them in garden design. The
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Khao sat cac cay canh cé gia tri dudc liéu tai mot sé6 vuon kiéng 8 Thanh phé Ho Chi
Minh va itng dung trong thiét ké san vuon
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T khéa

Cay canh

Cay canh dugc lieu

Cay dugc ligu

Thiét ké san vuon

Vuon canh quan cay dugc liéu

TOM TAT

Dé tai dugdc tién hanh tai Thanh phé H6 Chi Minh trong thai gian
tir thang 9 nam 2016 dén thang 6 nim 2018, v6i muc tiéu nhan
dang mot s6 cay canh phd bién cé gia tri duge lieu. Dé tai dugc
thyc hién bing phuong phéap diéu tra va khdo sit cay canh tai cac
vita kiéng va vudn wom, dinh danh cay da diéu tra, théng ke, phan
tich dit lieu va tng dung trong thiét ké san vudn vé6i cac phuong
phap danh gia hién trang khu vuon, thé hién j tudng thiét ké chi
tiét bing viéc st dung cac phan mém thiét ké cadnh quan. Dé tai
didu tra dugc 120 loai thudc 69 ho thuc vat c6 dugc tinh, tdng
dung thiét ké 2 truong hgp san vuon, véi hd so thiét ké y tudng, dé
xuat danh muc cay xanh, vat liéu, thiét bi s dung trong thiét ké,
thuyét minh thiét ké chi tiét. DS 4n hoan thanh dugc cac ban vé:
mat bing phan khu chitc ning, mit bing tong thé, cic mit bing
cay xanh, mit ct, cic chi tiét ctia san vudn v phdi canh téng thé
ciing nhut phéi canh cic phan khu, céc tiéu canh lam diém nhén.

*Tac gia lién hé

Duong Thi My Tién
Email: duongmytien@hcmuaf.edu.vn

1. Dit Van Dé

Viet Nam dugce danh gia 1a mot trong nhing
nude ¢ tiém nang lén vé cay dugc lieu trong khu
viuc Dong Nam A (Thu, 2017) véi khoang 3.780
loai chiém 11% trong s6 35.000 loai cay dugc lieu
duge biét trén thé gici (Tran & ctv., 2016). Dan
toc Viet Nam c6 truyén théng lau doi trong viéc
st dung cac loai cay dé lam thubc thong qua
viéc tich liiy kinh nghiém dan gian, sy suu tam
ghi chép ctia nhiéu thay thubc (Do, 2004) va véi
quan niém néi tiéng “Nam dugc tri nam nhan”
bén canh sy van dong ngudi dan trong cay dugc
lieu trong vudn nha ciia danh y Tué Tinh. Ngoai
dugc tinh, cay dugc lieu con cé gia tri lam dep
cho khung cdnh nha vudn duge ghi nhan nhu hinh
dang, mau sic, két cAu, mui thom... nhu nhitng
loai cay cadnh quan khac. Do d6, trong nhitng nam
gan day, nhu ciu sit dung cay dugc lieu trang tri

khong gian séng két hop v6i muc dich bao vé siic
khée con ngudi dang ngay mot tang cao, cdy canh
khong chi cho ta nhin thiy vé dep va huong thom
ma d6 con 1a nhitng vi thube quy dé chita bénh.

Nghién citu nay nhdam muc tiéu kho sat va
théng ké nhitng lodi cay cdnh quan hién dang
dugc wom tao va budn ban trén thi truong cay
canh ctia TP. H6 Chi Minh ¢6 gia tri lam thudc
chita bénh va dé xuat trong nhing loai nay trong
thiét ké san vuon dé tao ra tinh da dung cho chic
nang ctia khu vudon nha phé.

Duya trén mot s6 tai litu tra ctu va nhan dién
cay canh trong va ngoai nudc ciia cic tac gid nhu
Pham (2002) trong tit dién vé cay cé Viet Nam.
Le & Pham (1993) da chia cay trong do thi gom
cay bong mat thuoc 4 nhém (cay bong mat cé hoa
dep, cay béng mat c6 hoa thom, cay bong mét an
qud, cay béng mat thudng) va cay trang tri thuoc
9 nhém (cay ho tre tric, cay ho cau dita, cay canh
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dang dep, cay canh hoa dep, cay cdnh qua dep,
cay canh leo gian, cay hang rado, cay vién bon,
cdy hoa). Tran (1998) phan loai cay xanh - cay
canh thanh 8 nhém bao gébm cac nhém cay xanh
duong phd (cay béng mat), nhém cay gb than
cOt lam canh, nhém cay leo lam cdnh, nhém cay
than mong nudc lam cdnh, nhém cay lam bonsai,
nhém cay c6 14 lam cdnh, nhém cdy c6 hoa lam
canh, nhém cay c6 qua va nudc lam canh. Min
& ctv. (2003) da diéu tra va thdng ké duge hon
1.200 loai cay xanh hoa cadnh & Singapore vé& diic
diém thyc vat, nhu cau nudc tudi, anh sang va do
am cia cac loai cay canh.

Vé cay dugc lieu, Pham & ctv. (2000) da dé
cap dén hau hét cac cay duge ligu duge xac minh
va nghién citu biét rd hoat chat hodc theo kinh
nghiem da dugce dac két, khodng trén 700 cay
dugc lisu da duge ghi nhan, dong thoi 327 cay
duge lieu phd bién trong thuc té ciing nhu céc
bai thudc kém theo dé tham khéo sit dung. Véi
s6 lugng cay duge ligu phong pht hon, Do (2004)
da dinh danh, mo6 t& cac cdy dugc liéu va trinh
bay tac dung dugc 1y, cong dung kem theo cia
901 cay dugc liéu, phan chia thanh 20 nhém cong
dung véi cac bang tra cttu hinh anh cta 249 cay
dugc lieu khac nhau va cac bang tra ctu cay dugc
lieu xép theo ho thuc vat, cay dugc lieu theo vi
thubc va hoat chét theo tén Viét Nam, theo danh
phéap khoa hoc. Sau d6, Vo (2012) da phén anh
hau hét thyc té phong phd cla cay dugce lieu &
Viét Nam thong qua nhitng nghién cttu ca nhan,
ciing v6i nhiing cong trinh khoa hoc viét vé thyc
vat hoc va dugc hoc cuing véi nhitng sy tim hidu
tit cac luong y & nhiéu dia phuong trong ca nuéc.

Vé sy phéi hop ciia chiic nang dugc ligu va lam
cdnh, Dung (2017) da mo ta4 100 cay canh dep
lam thubc vi kém theo mdi cay canh 13 mot s vi
thubc st dung chinh cay cdnh dé dé chita benh.
Ngoai ra, trong mot tai lieu khéc, tac gid nay
cling liét ke 56 loai cay dugc liéu lam canh phd
bién trong nha trudng va néu cong thic lam 21
loai nudc gidi khat tit qua va 1a cay giap phong
va chita bénh (Nguyen, 2003a). Nghién cttu cta
Abdullah (2015) vé xac dinh cay canh c6 chic
nang dugc lidu dya trén hinh dang 14, két cau va
mau sic ciia n6 ciing cho thay tAm quan trong ctia
cay cdnh c6 duge tinh. Trong thyc té, mo6 hinh
kinh doanh vudn uom cay cdnh cé gia tri dugc
lieu tai D Lat mang vé 1¢i nhuan 16n, ching té
ngudi dan rat quan tam dén sy da dung clia cay
canh (Gia, 2016). Day la nén tang dé dé tai dugc
tién hanh.

2. Vat Liéu va Phuong Phap Nghién Cidu

Khao sat cay cdnh c6 gia tri duge lieu duge
thyc hién tai cac vuon kiéng, vya kiéng G nhing
khu viyc t3p trung trong, sdn xudt va buon ban
hoa kiéng sam uat ctia TP. Hd Chi Minh nhu lang
hoa Go Vap la trung tam giao dich hoa cay canh
(Dung, 2017), lang nghé hoa kiéng Tht Ditc ¢6
khoang 90,05 ha vao nam 2015 véi cac ching loai
nhut mai, lan, bonsai kiéng c6, kiéng 1a (TDPC,
2016). Ngoai ra, cac quan 7, 10 vd Tan Binh cling
¢6 nhitng khu vuyc, nhiing con dudng chuyén suu
tap va kinh doanh cay hoa kiéng ndi tiéng, 1a dia
chi ma ngudi dan méi khi ¢6 nhu cau trong hoa
canh hay dén lya chon.

Céac vuon kiéng duge lya chon theo phuong
phap chon méu ngau nhién don gidn. Déi tuong
khéo sat la cay canh. Khao sat dugc thyc hién
thong qua mau phiéu khdo sit. Mdi phiéu khao
sat 1a 1 vya kiéng. Téng s6 lugng phiéu khao sat
12 98 phiéu. Khéo sat tat ca cac cay co tai vuon
kiéng duge chon. Noi dung phiéu khio sat gom 2
phan: phan 1 1 cac thong tin vé viya kiéng (tén
via, dia chi, tén chii vira kiéng, ngay khao sit) va
phan 2 vé cay kiéng (tén cay thong thuong, dic
diém cay kiéng than, 14, hoa, qué, gid ban). Hinh
thitc khdo sat 1a tién hanh héi, quan sat, chup
anh, 14y mau va ghi chép: (i) Chyp &nh cé cay,
chyp riéng hoa, 14, qué va ghi chi ma s hinh 4nh
vao phiéu khdo sét; (ii) LAy mau cay canh dé ép
méu Iitu trit va tra ciu.

Cong tac ndi nghiép chinh 1a dinh danh loai
cay va dugc tinh bang dung nhing hinh anh chup
duge va mau ép dé déi chiéu cac dic diém hinh
thai x4c dinh tén loai, ho thuc vat bing cac tai
lieu tra cttu nhu Cay c6 Viet Nam (Pham, 2002)
vd Cay xanh va cay canh Sai Gon (Tran, 1998),
Tit Dién Cay Thudce Viet Nam (Vo, 2012),... Sau
dé6, lap danh sach va théng ké cac dit lieu thu
thap dugc, tinh tan s6, tan suét va ty 18 (%) cac
két qué diéu tra va khéo sét... thiét 1ap cic bang
théng ke, vé biéu dd so sanh.

V6i hai cong trinh san vuon, tac gid da khao sat
hién trang bing cac phuong phap chup dnh cong
trinh t nhidu huéng, quan sat dia hinh, tham
khdo ban dd, huéng giao thong va vi tri khu dat,
khéo sat cong trinh lién quan xung quanh khu
dat thiét ké, tham khéo y kién cht dau tu sau do
tdng hop thong tin vi phan tich, danh gia hien
trang thiét ké. Cac budc thiét ké duge thue hien
gdm phan tich thiét ké, tim ¥ tudng, va thé hien
béng cdc phan mém dé hoa chuyén nganh nhu:
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AutoCad, Sketchup va Photoshop.
3. Két Qua va Thao Luan
3.1. S6 lugng vudn kiéng va sb lugng loai

Khéo sat 98 vuon kiéng ¢ TP. H6 Chi Minh,
trong d6 & Go Vap c6 48 vuon kiéng (49%), & quan
7 ¢6 13 vuon kiéng (13,2%), quan Tan Binh ¢6 5
vuon kiéng (5,1%), quan 10 ¢6 17 vusn (17,3%)
va quan Tht Dic ¢6 15 vuon kiéng (15,3%). Cac
vuon kiéng duge khdo sat & 5 quan c6 phan bd
tap trung dé phat trién thanh cic khu chuyén
kinh doanh cay cénh, tao diéu kién thuan lgi cho
viéc chon mua cay canh ciia ngudi dan. Dé tai
da dinh danh dugc 220 loai cay xanh hoa kiéng
thudc 81 ho thyc vat trong dé c6 120 loai c6 gia
tri dugce ligu thudc 69 ho thuc vat, trong dé ho
Apocynaceae ¢6 s6 loai da dang nhat c6 7 loai,
ho Lamiaceae ¢6 6 loai, ho Euphorbiaceae c6 5
loai, ho Araceae, Asteraceae va Moraceae cliing ¢
4 loai, ké dén 13 ho Amaryllidaceae, Araliaceae,
Arecaceae, Cucurbitaceae, Myrtaceae, Rubiaceae
va ho Rutaceae c6 3 loai, cac ho con lai c6 tir 1
dén 2 loai. Cay canh c6 gia tri dugc lisu khéo sat
duge & cac vuon kiéng da dang hon hin so véi
cac cay dugc lieu co gia tri canh quan tng dung
vao thiét ké thuyc tién 8 Thao Cam Vién TP. Hd
Chi Minh (58 loai thudc 41 ho thuc vat) (Nguyen,
2009) va véi s6 loai cay canh c6 tac dung dugc
lieu dugc trong & cac ho gia dinh (9 loai trong
lam thudc, 4 lodi vita lam cénh vita lam thubc)
(Vu, 2012). Tuy vay, so vdi cac cay dugc lieu hién
duge ghi nhan & nuée ta thi s6 loai cay canh cé
dugc tinh chi chiém 13,3% trong s6 901 loai thubc
nam (Do, 2004), do gidi han dé tai chi khao sat
tap trung vao cay kiéng ¢ TP. Ho Chi Minh. Céac
cay canh c¢6 gia tri dugc lieu & cac vuon kiéng da
dang va c6 thé dap tng ngay nhu cau sit dung
clia ngudi dan.

3.2. Tan sb va tan suit xuét hién cac cay dudc
lidu & cac vudn kiéng

Tan s6 vd tan sudt xuft hién cda cac cay
canh c6 gia tri dugc lieu cé sy khac nhau, loai
¢6 tan s6/tan sudt xudt hién nhidu nhat cay
Ludi Hb (Sansevieria trifasciata parain var. lau-
rentii (De Willd.) N.E.Brown) (72 1an/73,5%).
Xuédt hién nhidu tiép theo c6 nhitng lodi nhu
Ngtt Gia Bi (Scheflera heptaphylla (L.) Frodin)
va Thay Trac (Cyperus flabelliformis Rottb.)
véi (66 1an/67,3%). Ké dén la cac loai nhu

Van Nien Thanh (Aglaonema siamense Engl.)
va Dam But (Hibiscus rosa sinensis L.) (51
14n/52%). Nhiing loai c¢6 tan sudt xuét hién it
nhét nhu: Dai Tuéng Quan (Crimuum asiaticum
L.), Muép Déng (Momordica charantia L.), Bau
(Langennaria siceraria (Molina) Standl.), Budm
Bac (Mussaenda frondosa L.), Che (Camellia
sinensis (L). Kuntze), Sung (Ficus racemosa
L.), Loc Viung (Barringtonia acutangula (L.)
Gaertn), Nhat Mat Huong ( Plectranthus macran-
thus Hook.f.) (17 1an/17,3%).

3.3. Phan nhém cac cay canh c6 gia tri dudc
liéu

Dé tai nay thuc hién phan nhém cay canh c6
gia tri dugce lieu theo 2 cach:

(i) Phan nhom theo dic diém hinh thai: gom
8 nhém la cay gb (23%), cay c6 hoa lam canh
(19%), cay c6 14 lam canh (12%), day leo (13%),
cay rau (8%), cay than cot (6%), cay c6 than
mong nude (16%) va cay thiy sinh (3%).

(ii) Phan nhém theo cong dung dugce ligu cta
cay canh: dya vao cong dung ciia cac cay canh c6
duge tinh dugce tra citu theo Vo (2012), téc gia
da chia thanh 8 nhém 14 nhém cay canh c6 tac
dung an than tri mat ngl, nhém cay canh c6 téc
dung chita bénh phy ni, nhém cay canh c6 tac
dyung cAm mau, nhém cay canh c6 thé diing lam
thyc pham va diing dudi dang tuci séng, nhém
cay cadnh c6 tinh dau, nhém cay cadnh chita cac
bénh ngoai da, nhém cay canh c6 tac dung chita
cam sbt vd nhém cay canh c6 tac dung chita céc
bénh vé duong ho hép.

3.4. Nhém cay canh cé tac dung an than, tri
mét ngi

C6 8 loai ¢6 tdc dung tri an thin, mét ngi
va thuoc 8 ho thuc vat khac nhau trong nhém
5 nhém hinh thai 14 nhém cay gb c¢6 cay Téao
(Ziziphus mauritiana Lam.) vd cay Che, nhom
cdy than mong nudc cé 2 cay la cay Dai La Tu
(Plumeria obtusa L.) va cay Ngo Dong Canh (Ja-
tropha podagrica Hook.), nhém cay thiy sinh c6
2 cay la Sen (Nelumbo nucifera Gaertn.) va Stng
(Nymphaea stellata Willd.), nhém cay leo lam
cdnh c6 mot cay la Thien Ly (Telosma cordata
(Burm. f.) Merr.), nhoém cay hoa lam cénh c6 cay
Nhai (Jasminum sambac (L.), Ait).

Theo khéo sat, cay Téo c6 tan s6 16n nhét (43
1an) r6i dén cay Nhai véi 37 1an, tiép dén cay Sen
va cay Sung v6i 35 1an.
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3.5. Nhém cay canh c6é6 tac dung chita bénh
phu n&

Nhom nay c6 12 loai ¢6 tac dung tri bénh
phu nt thudc 9 ho thyc vat khac nhau, trong doé
ho Rubiaceae c6 nhiéu loai nhét 3 loai 1a Trang
D6 (Izora coccinea L.), Trang Vang (Izora lutea
Hutch.) va Hoa Hong (Rosa chinensis Jacq.).
Nhém cong dung nay cé mit ¢ 6 nhém hinh
thai 13 nhom cay hoa lam canh véi 4 loai 13 Cadm
Chuéng Gam (Dianthus chinensis L.), Trang D9,
Trang Vang va cay Hoa Hong, nhom cay rau vé6i 3
loai 1a Nha Dam (Alove vera (L.) Burm.f.), Ngéi
Ctiu (Artemisia vulgaris L.) va Diép Ca (Hout-
tuynia cordate Thunb.), nhém cay leo lam cénh
c6 cay Dang Tieu (Campsis radicans Seem.),
nhém cay 14 lam cdnh véi 2 loai 1a Thién Nién
Kién (Homalomena occulta (Lour.) Schott.) va
Trang Nguyén (Euphorbia pulcherrima Willd. ex
Klotzsch), nhém cay than cot c6 cay Huyét Dy
(Cordyline fruticosa L.).

Cay Trang D4 c6 tan sb 16n nhat v6i 66 lan,
tiép theo 12 Trang Nguyén (35 lan) vi cay Nha
Dam v6i 28 lan.

3.6. Nhém cay canh cé tac dung cAm mau

Trong nhém nay, ¢6 5 lodi ¢6 tac dung cAm méu
thudc 5 ho thyc vat khic nhau va duge chia thanh
4 nhom hinh thai 14 nhéom cay hoa lam cénh va
cay than cot c¢6 s6 loai nhiéu nhat (2 loai) lan
lugt 1a cac cay nhu Mao Ga Do ( Celosia argentea
L. var. cristata) va Hoa Hong; Cau Kiéng Vang
(Chrysalidocarpus lutescens H. Wendl.) va Huyét
Duy. Nhém cay than mong nude c6 cay Song Dii
(Kalanchoe pinnata (Lam.) Pers.) va nhém cay
thity sinh c6 cay Sen. Cay Mao Ga D6 gdp nhiéu
nhéat véi 43 lan, cay Cau Kiéng Vang (37 lan),
cay Séng Doi v6i 35 1an.

3.7. Nhém cay canh lam thyc phdm va ding
duwéi dang tuoi séng

Trong nhém nay c6 24 cay c6 thé diing lam
thyc phdm va diing dudi dang tuci séng thuoc
20 ho thyc vat khac nhau. Trong d6, ho Aster-
aceae gdm céc loai 14 Rau Ngb (Enydra fluctuans
Lour.) va loai Ngai Cttu, ho Cucurbitaceae gom
2 loai 1a Muép (Luffa cylindrical (L.) M.Roem.)
va Muép Déng, ho Lamiaceae v6i 2 loai Tan La
Day (Coleus amboinicus Lour.) va Tia To (Per-
illa frulescens (L.) Britton). Céac cay thudc 7
nhom hinh thai 14 nhém cay rau nhu: Rau Ngot

(Sauropus androgynus (L.) Merr.), Diép C4, Nha
Dam, Cay Ot (Capsicum frutescens L.), Mong
Toi (Basella alba L.), Ngéi Citu, Tia T, Rau Ram
(Polygonum odoratum Lour.), Rau Ngé va Ma Dé
(Plantago major L.); nhom cay gd c6 cac cay Coc
Chua (Spondias pinnata (L.f.) Kurz.), Loc Vimg,
Oi (Psidium guajava L.), Tdo, Quat (Fortunella
japonica Thunb.) va cay Xiro (Carissa carandas
L.); nhém cay leo lam cénh c6 3 cay la Muép,
Muép Déang va cay Nho ( Vitis vinifera L.); nhoém
cay than mong nuéc c6 2 loai 14 Thai Lai Tia
(Zebrina pendula Schnizl.) va Tan L& Day; nhém
cay hoa lam canh, 14 lam canh va than cot c6 1
loai 1an lugt 1a cay Mua (Melastoma candidum
D.Don), Co Tong Duodi Luon ( Codiaeum variega-
tum (L.) Blume) va Du Du (Carica papaya L.).
Cay Oi c6 tan s6 16n nhat (48 lan), tiép theo cay
Thai Lai Tia, cay Tao va cay Quat (32 lan).

3.8. Nhém cay canh cé tinh dau

Nhoém nay c¢6 9 cay c6 tinh dau thudc 6 ho
thuc vat khac nhau. Trong d6, ho Lamiaceae c6
nhiéu loai nhit v6i 4 loai Huong Thao (Ros-
marinus officinalis L.), Tan L4 Day, Bac Ha
(Mentha arvensis L.) va Nhat Mat Huong. Vé
mat hinh thai, nhém nay da phan thudc nhém
cay 14 lam cdnh (Bac Ha, Huong Théo va La
Dtwa (Pandanus amaryllifolius Roxb.)) vd nhom
cay gb (Chanh (Citrus aurantifolia (Christm. &
Panzer) Swingle), Budi (Citrus grandis L.) va
Quét), nhém cay than mong nudc véi 2 loai cay
13 Tan La Day va Nhit Mat Huong, nhém cay
hoa lam cdnh v cay rau c6 1 loai lan lugt la
cay Nhai va Cay Sa (Cymbopogon citratus (DC.)
Stapf). Theo khéo sét, cay gip lai nhidu nhat la
cay Huong Théo (49 14n), cay Nhai, (37 1an), xuat
hien nhidu tiép theo 1a cay Quét.

3.9. Nhém cay canh chiwa cac bénh ngoai da

C6 29 loai c6 tac dung tri cdc bénh ngoai da
thuoc 22 ho thyc vat khac nhau. Trong d6, ho
Araliaceae c6 3 loai nhu Ngia Gia Bi, Rau Ma
Thai (Hydrocotyle bonariensis Comm.ex Lam.)
va Dinh Liang Dudi Phung (Polyscias fruticosa
L.H.Bailey), 5 ho c6 2 loai thuéc nhém chita
bénh ngoai da 1a ho Begoniaceae, Cucurbitaceae,
Moraceae, Myrtaceae, Rubiaceae, cac ho con lai
c6 1 loai. Vé hinh théai, nhém cay gb chiém sb
lugng nhidu nhat vdi 10 loai (Loc Ving, Da Bip
D6 (Ficus elastica Roxb. ex Horn.),...); nhém cay

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 18(5)


http://jad.hcmuaf.edu.vn

92

Truong Dai hoc Nong Lam TP. H6 Chi Minh

leo lam canh gdém 7 loai nhu Thién Ly, Dau
Biéc (Clitoria ternatea L.), Huynh Anh (Alla-
manda cathartica L.), Toc Tién (Quamoclit pen-
natae (Lam.) Bojer) va Dang Tiéu; nhém cay than
mong cé 4 loai nhu Pai Tudng Quan, Xuong Kho
(Buphorbia tirucalli L.), Thu Hai Duong (Bego-
nia semperflorens Link et Otto); nhém cay hoa
lam cadnh va cay rau cung c6 3 loai; nhém cay
than ¢t va cay thiy sinh chi ¢6 1 loai. Cay c6
tan s6 xudt hién nhidu nhit 13 cay Trang D6 va
Ngii Gia Bi (66 lan), tiép dén la cay Dam But,
Mit (Artocarpus heterophyllus Lam.) v6i 51 1an,
tiép theo cay Dinh Lang Duodi Phung va cay Oi
48 1an.

3.10. Nhém cay canh cé tac dung chita cam
st

Theo két qud thdng ke, c6 19 loai ¢ tac dung
tri cdm s6t thudce 16 ho thiyc vat khac nhau. Trong
d6 ho Araliaceae c6 nhiéu loai nhét vdi 3 loai Ngit
Gia Bi, Rau M4 Thai, Dinh Lang Dudi Phung va
ho Lamiaceae c6 2 loai Tia To va Bac Ha. Céc
loai cay phan b 3 ca 8 nhém hinh thai, trong dé
nhém cay gb chiém s6 lugng nhiéu nhat véi 7 loai
nhu Bang (Terminalia catappa L.), Da Bap D6,
Chanh, cay Che...; nhém cay rau c6 4 loai gdm
Tia To, Rau Ma Thai, Ma Dé& va cay S4; nhom
cay c6 14 1am canh vé6i 3 loai Mon Dém ( Caladium
bicolor (Aiton) Vent.), Trdc Bach Diép (Thuja
orientalis L.) va Bac Ha; cac nhém cay con lai co
1 loai. Cay dugc ggp lai nhiéu nhat la cay Ngii
Gia Bi, xuat hién nhidu tiép theo cay Dinh Ling
Duoi Phung.

3.11. Nhém cay canh cé tac dung chita cac
bénh vé dudng hd hip

C6 20 loai cay canh c6 tac dung chita cac bénh
vé duong ho hap thudc 20 ho thic vat khac nhau
va ndm trong 7 nhém hinh thai. Nhém cay than
mong nudc chiém sé lugng nhidu nhat vai 5 loai
nhu Lé Ban (Tradescantia dicolor 1'Her), Ludi
H§, Dai Tuéng Quan... Cac nhém cay c6 3 loai 1a
nhom cay g6, 1a lam cénh, hoa lam canh va cay
leo l1am canh, ké dén nhém cay rau c6 2 loai va
nhém cay than cot c6 1 loai. Céc cay c6 tan sb
16n nhat gom Ludi HS, Van Nien Thanh va Dam
But.

Dé tai ciing nhan thiy, trong mdi nhom cong
dung ciia cac cay canh dugc lieu déu c6 nhiing
nhém hinh thai dic trung nhu: cay canh c6 thé
dung du6i dang tudi sdng thuoc nhém cay rau (10

loai/24 loai), cay canh c6 tdc dung chita cam sot
thi thuoc nhom hinh thai cay gb nhiéu nhat (10
loai/19 loai) va cay c6 tac dung chita cdc bénh vé
dudng ho hip thudoc nhém than mong nudc 1a da
$6 (5 loai/20 loai).

Ngoai viéc ting dung va phdi két theo céc tieu
chi hinh dang, mau sic, ty lé vi theo mua nhu
cay cdnh thong thudng, nhém tac gid két hop
dic diém hinh thai, sinh 1y v& dic diém vé dugc
tinh clia cay dé xuat mot s6 nguyén téc tng dung
cay canh dugc lieu trong thiét ké san vuon nhu
sau: cac cay c6 tinh diu gitp tinh than thu thai
nén dugc bd tri trong vuon nghi ngoi hoic khu
thudng tra, khu tap yoga, thién; cay c6 dang dep
va hoa thom nhe dugc bd tri trong vudon ngdm
canh; khu vudn rau vita cung cip mot sb loai rau
phd bién theo s3 thich gia chii vita ¢6 thé duge
xem nhu mot tiéu cidnh trang tri san vuon, ngoai
ra, day con c6 thé 13 noi trong maot s6 loai cay ¢
tac dung chita bénh thong thudng; cac cay gia vi
6 thé trong canh khu t6 chitc tiéc nhd ngoai trdi.

Ung dung cac loai cay cdnh dugc ligu da khao
sat dugce vao thiét ké 2 mau san vuon biet thy
nhd phd vé6i cac nguyén téc thiét ké cdnh quan
va dugc thyc hién theo yéu cau cla gia chi 13
ngudi yéu cay duge ligu va mong mudbn trang tri
san vuon bang nhing loai cay nay.

3.11.1. Miu san vudn 1

M3u san vuon 1 13 mau san vuon nha phd toa
lac tai duong Xuan Thiy, phuong An Phi, Quan
2, TP.HCM c6 téng dién tich 14 300 m? trong do,
dién tich ngoi nha 14 110 m? con lai 1a dién tich
san vuon 190 m2. Khao sat hien trang cho thay
bén phai va bén trai khu dat tiép giap cac cin
nha phd khéc, phia sau khu dat 1& dién tich dat
chua xay dung.

Nha phé nay c6 phong cach thiét ké hién dai, st
dung gam mau tring 1a chi dao. Chi nha thich
vuon mang hoi thé hién dai nhung van git duge
nét truyén théng Viet Nam. Do d6, san vuon duge
thiét ké gébm 3 khu 1& khu nha ¢, khu ngdm canh
va khu nghi ngoi. Trong d6, vudon ngdm canh c6
dién tich 10 m x 7,4 m nim & mit trudc ciia ngdi
nhd, vudn nghi ngoi c6 dién tich 10 m x 7 m ndm
G mit sau ngoi nha (Hinh 1).

Vuon ngdm canh bao gdm san dau xe, 16i di va
tiéu canh. Thiét ké tiéu cadnh nudc véi dong thac
nhé dé xubng miit nutée tao nén nhitng &m thanh
roc rach lam cho khong gian tré nén da dang
va sbng dong, bén trong hd nudc bd tri cdc bon
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dé trong cay. Cay dugce dung cho tiéu canh gom
Thity Tric, Dai LA Tt va Bach Trinh Bién (Hy-
menocallis littoralis (Jacq.) Salisb.). Diém nhén
chinh 14 cay Dai La Tu v6i dang cay dep va hoa
thom nhe. Dong chiy ciia nuéc két hgp véi mau
xanh clia cay 14 va mau tring ctia hoa tao cho
con ngudi cdm gidc mat mé. Gia chi c6 thé ngdm
cdnh tit trong nha thong qua cita kinh phong
khéch, khach dén choi nha c6 thé nghe duge am
thanh vui tai clia nuéc va ngdm hoa Bach trinh
né quanh nam.

Tiéu canh san sau 1a vuon nghi ngoi (Hinh 2)
dugc thiét ké theo phong cach hién dai, tan dung
khoing khong gian nay dé 1am noi vui chai, nghi
ngoi cia gia dinh vdi san gd ngoai troi c6 ghé
nidm nghi héng mat. Bén hoa Ctc Bach Nhat
(Gomphrena globosa L.) doc theo san gb lam cho
san gd bét don diéu kho khan. Ho nuée dong phia,
trudc san go lam cho khong gian trd nén sinh dong
hon. Vi 13 khu nghf ngoi nén cay trong & khu nay
chii yéu 1a cic cay c6 tinh dau gitp tinh than thu
thai hon sau méi ngay lam viéc nhu cay Nhai,
Nhat Mat Huong, Budi két hgp véi cic cay Mach
Mon (Ophipogon japonicus 'Kyoto Dwarf’), Cuc
Bach Nhat, Agao my (Agave americana L.), Dita
Can (Catharanthus roseus (L) G.Don).

Vi bao quanh nha phé 1a tudng rao déng kin

Hinh 2. Phdi cdnh san vuon nghi ngoi.

nén tac gid bd tri mot s6 loai cay xanh dé goc
tuong bét kho cting, ning né. Mau tring cla
hoa nhai trong trong bdn 6m chan tuong dem
lai khong khi tuci mat cho san vuon. Ngoai ra,
cac cay dung & vudn sau con c6 tac dung chita cac
bénh ngoai da, tim mach vi cac bénh vé dudng ho
hip. Danh muc cay xanh b6 tri trong mau vuon
1 thé hién 6 Béang 1.

3.11.2. Miu san vudn 2

M3u san vuon 2 134 mau san vuon biét thy toa
lac tai 430K Tay Hoa, Phu6c Long A, quan 9,
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Bang 1. Danh muc cay xanh bd tri trong mau vaon 1

STT Tén thong thuong Tén khoa hoc Ho thuyc vat Quy céch’ Don vi tinh  S6 luogng
1 Agao My Agave americana L. Agavaceae Cao 45 cm cay 3
2 Cic bach nhat Gomphrena globosa L. Amaranthaceae Cao 30 cm m? 1
3 Phong hué Zephyranthes rosea Lindl. Amaryllidaceae  Cao 15 cm cay 5
4 Bach trinh bién Hymenocallis littoralis (Jacq.) Salisb  Amaryllidaceae Cao 40 cm m? 2
5 Dira can Catharanthus roseus (L) G.Don Apocynaceae Cao 17 cm cay 3
6 Dai la tu Plumeria obtusa L. Apocynaceae DK gbc 10 cm cay 1

DK tan 3 m

Cao 3,5 m
7 Mach moén Ophipogon japonicus 'Kyoto Dwarf’”  Asparagaceae Cao 15 cm cay 15
8 Thuy trac Cyperus flabelliformis Rottb. Cyperaceae Cao 50 cm m? 1
9 Nhat mat huong Plectranthus macranthus Hook. Lamiaceae Cao 12 cm m? 3,3
10  Nhai Jasminum sambac (L.), Ait. Oleaceae Cao 45 cm m? 4,7
11 Cay budi Clitrus grandis L. Rutaceae DK gbéc 2 cm cay 1

DK tan 1 m

Cao 1,5 m
12 Quét Fortunella japonica Thunb. Rutaceae Cao 50 cm cay 2

'PK: Pudng kinh.
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TP.HCM, c6 tdng dién tich 13 253 m? trong do,
dién tich ngoi nha la 76 m?, con lai 1a dién tich san
vuon 177 m?. Kién tric ngoi nha duge thiét ké
theo xu huéng hién dai nén cdnh quan san vuon
ciing thiét ké theo phong cach nay. Chi nha rat
yéu thich yéu t6 nudc nén dién tich mit nudc
chiém phan 16n san vudn.

San vuon dugc thiét ké gom 5 khu 13 khu nha
4, khu ngdm cdnh, vudn rau, khu tiéu cinh va
khu thudng tra. Trong d6 khu ngdm cdnh ndm &
san trudc ngdi nha, vuon rau ndm ngay bén phai
biet thy gan phong #n, khu ubéng trd ndm phia
sau ngdi nha, khu tiéu cdnh nim ben trii biet
thy (Hinh 3).

P ..x =

Hinh 3. Mat bing téng thé san vuon biét thy va
méat cit khu thuéng tra.

Khu ngém canh c¢6 diém nhén 13 dai phun nuée
dang xoan 6c. H6 nude tinh trong hoa sen bén
phéi dé phan chia khong gian 16i di v& khu ngoi
ngdm canh. Chii nha ¢6 thé ngdi nghi ngoi, ngdm
canh bén dudi gidn leo. Khu nay trong cac cay
bong mat nhu Va Sita ( Chrysophyllum cainito L.)
va Man (Syzygium samarangense (Blume) Merr.
& L.M.Perry).

Vuon rau (Hinh 4) tiép giap v6i phong an, véi
dién tich khong 16n ctia khu vudn nén tac gia da
thiét ké thanh vuon theo dang tang bac véi mot
s6 loai rau nhu: Diép Ca, Ma D@, Ot,...Cac cay
nay ngoai cong dung la nhing cay rau st dung
trong doi séng hing ngay con c6 nhitng cong dung
dugc lieu khac nhu cay Diép C4 tri tdo bén, viem
dau mit d6, viem tai gitta..., cay Ma Dé dung
chtta cdm lanh ho, viem phé quan. ... Xen ké cac
bon dé trong rau 1 cac chau trong Nha Dam, Tia
To, Tan L4 Day.

San g6 16 thien dugc bd tri ngay canh bén cay
Va Sita. Léi di dan dén sin gb béng nhitng phién

Hinh 4. Phéi canh vuon rau.

gach vuong mau tring ndi bat trén nén xanh ciia
tham c6 13 mot yéu t6 tao hinh quan trong cia
san vuon (Hinh 5).

Hinh 5. Phdi canh khu ubng tra.

Géc nhin tit ¢éng vao 1a thdm ¢é duge bd tri
xich du dé ngodi nghi ngoi ngdm nhin canh & san
trudc. Phia xa 1 tiéu cdnh nudc chdy tran, thiét
ké bb tri cay Tric Bach Diép bén dudi tidu canh
dé che di phan két ciu bén trong ciia tiéu canh,
cay Tric Bach Diép ¢6 duge tinh 13 cdm méu,
chita ho sét v& lgi tiéu. Danh muc cay xanh bd
trf trong mau vuon 2 thé hien & Bang 2.

4. Két Luan

Dé tai da khdo sat va dinh danh duge 120 loai
cay canh cé gia tri dugce lieu thudc 69 ho thyc vat
tai cac vuon kiéng & quan Go Vap, quan 7, quan
10, quan Tha Dtc, quan Tan Binh, Thanh phd
Ho Chi Minh. Qua phan tich va téng hop sb lieu,
dé tai da xac dinh dugc tan sb va tan sudt xuat
hién cta céc loai cay canh trén. Viéc phan nhém
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cac cay canh co gia tri duge lieu theo hinh thai va
theo cong dung da hd trg ing dung trong thiét ké
2 mAu san vuon theo phong cach vuon hién dai
v6i cac ban vé mat bing, mit cit va phdi canh.

Can c6 nhitng nghién citu khio sat sau rong
hon didu tra vé cac cay canh dugc lidu khong chi
tai Thanh phé H6 Chi Minh. Dong thoi, can tim
hiéu nhu cdu cu thé ctia ngudi dan vé viec st dung
cay canh dugc liéu.
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ABSTRACT

The study aimed to partition vulnerabilities caused by climate change in
suburban districts of Ho Chi Minh City by integrating the use of AHP
and GIS. The subjects used data collected from different departments,
from surveys in the study area, and consulted with experts in the field
of research to assess the weight of factors: Exposure, sensitivity and
adaptability. After overlapping component maps, the results showed that
the high vulnerability to climate change in five suburban districts of Ho
Chi Minh City by 2025 was dominated by Binh Chanh, Nha Be and
Hoc. Area of 35,865.57 ha (accounting for 22.84%). The low and medium
damage was concentrated in Cu Chi and Can Gio (the respective area
was 36,354.33 ha, equivalent to 23.16% and 84.762.27 ha, equivalent to
54%). In addition, the study proposed solutions to increase adaptation
and mitigation of the impacts of climate change on the lives of people in
the affected area.
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TOM TAT

Nghién cttu nhim phan viing tén thuong do bién ddi khi hau tai cdc huyeén
ngoai thanh ctia TP. H5 Chi Minh bing cach tich hgp s dyng phuong
phap AHP va GIS. Dé tai st dung céac sb lieu thu thap dugce tit cac Sé
ban nganh, tit diéu tra khdo sat trén dia ban nghién ctu va tham van ¥
kién clia cac chuyeén gia trong linh vitc nghién citu nhim danh gia trong sé
cho céac yéu t6 phoi nhiém, mitc d6 nhay cdm va kha nang thich ing. Sau
khi chong 1ap cac ban dd thanh phan, két qua dat dugc cho thiy viing
nguy cd ton thuong cao do bién ddi khi hau trong huyén ngoai thanh ciia
TP. H6 Chi Minh vao ndm 2025 chii yéu la Binh Chanh, Nha Be va Héc
Moén véi dién tich 35.865,57 ha (chiém 22,84%). Phan tén thuong thap
va trung binh tap trung § Ca Chi va Can Gig (dién tich twong tng la
36.354,33 ha tuong duong 23,16% va 84.762,27 ha tuong duwong 54%). Bén
canh d6, nghién ctu con dé xuat cic gidi phap nhim tang kha nang thich
ing va gidm thidu tic dong ctia bién d6i khi hau dén dvi séng clia ngudi

dan trong khu vyc bi anh huéng.

*Tac gia lién hé

Vi Thuy Linh
Email: vtlinh.uk@gmail.com

1. Diat Van Dé

Ké tir thé ky 20 cho dén nay, biéu hien clia
bién d6i khi hau (BDKH) da dién ra ngdy cang
rd rang hon trén quy mo toan cau va & ting khu
vyc. Thanh phé H6 Chi Minh (TP.HCM) dugc
coi 13 mot trong 10 thanh phd hang dau trén
thé gidi c6 thé bi dnh hudng nghiem trong nhat
béi BDKH, xép thi 5 vé s6 dan c6 thé bi anh
hudng cia BDKH vao nam 2070 (Kreft & Eck-
stein, 2013). Tinh dé bi tén thuong do BDKH
ciia TP.HCM la mot méi lo ngai diic biét vi n6é
anh hudng manh dén sy phét trién ciia Viet Nam
khi thanh phd ndy déng gop tdi 23% GDP vi
20% téng von dau tu nude ngoai true tiép. Theo
MONRE (2012 & 2016), tiy theo timg kich ban
gia tdng muc nudc bién md mic do v pham vi
anh huéng dén TP.HCM ciing sé khac nhau. Theo

do6, no sé ¢6 khoang tir 13,3% - 36,2% dién tich
thanh phd nguy co bi ngap tudng dng véi sy gia
tang myc nudc bién tit 0,5 - 2,0 m. Hon nita,
khodng tit 4,5% - 13,7% dan s6 thanh phdé bi dnh
hudng truyc tiép tuong tng vdi sy gia ting muyc
nudc bién nay.

R6 rang 14 BDKH sé& 4nh hudng bat lgi dén
TP.HCM, dac biét 1a cac huyén ngoai thanh la
ndi ¢6 tée do do thi hoa con thap, con nhiéu ho
dan séng dya vao nganh néng nghiép va trinh do
dan trf con thap. Vi vay, dé xay dung bic tranh
toan canh tinh d& bj tdn thuong do BDKH cho
cac huyén ngoai thanh cia TP.HCM dugce thyc
hién nhdm c4c muc tiéu xac dinh dnh hudng ctia
BDKH dén cac huyén ngoai thanh TP.HCM; Xay
dung bo tiéu chi vi danh gia trong s6 cho ting yéu
t6 phoi nhiém, do nhay cdm vi khd nang thich
ting; Thanh 1ap ban d6 phan ving tén thuong do

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 18(5)


http://jad.hcmuaf.edu.vn

100

Truong Dai hoc Nong Lam TP. H6 Chi Minh

BDKH tai cic huyén ngoai thanh TP.HCM.
2. Vat Liéu va Phuong Phap Nghién Citu

Dé tai st dung thuat toan AHP vi cong cu GIS
dé lap ban dd phan ving tén thuong do BDKH
theo phuong phap tdng quat ciia IPCC, 2007.

Tén thuong BDKH = Mitic do phoi nhiém trude
hiém hoa + Tinh nhay cdm - Kha nang phuc hoi:
Y—-E+S-AC.

Trong d6, Y 1a hée s6 phan ving tén thuong
do BDKH; E 1a chi s mitc do phoi nhiém truée
hiém hoa (1& méi de doa truc tiép, mitc do thay
ddi cac yéu t6 nhu mua, nhigt do,...); S 1a chi s6
nhay cdm. Mo t4 cac didu kien moi truong clia
con ngudi c¢6 thé lam trdm trong thém mtc do
nguy hiém, cai thién nhing mdi nguy hiém hoic
gay ra mot tac dong ndo dé hodc cac yéu t6 kinh
té x4 hoi do tac nhan clia con ngudvi gay ra; A la
chi s6 kh& nang phuc hoi, thé hien qua cic giai
phép ma con ngudi st dung trudc, trong hoac sau
thien tai dé déi pho véi cac hau qua bat loi va la
mot ham ciia cic yéu t6 x4 hoi. Véi cach tiép can
nhu trén, phuong phap luan nghién citu duge thé
hién chi tiét nhu Hinh 1.

2.1. Phuong phap diédu tra

Tién hanh thu thap dit liéu thid cp vé diéu
kien kinh té - x& hoi vA nhan thic, kinh nghiem
ctia nguoi dan vé BDKH va téc dong ctia BDKH
dén ngudi dan trong viung nghién ctdu va sy hd
trg ciia chinh quyén.

S6 lugng mau diéu tra: Xac dinh theo cong thic
ciia Yamane (1967): n = N/(1 + N x e2).

Trong d6, n 1a s6 lugng mau can x4c dinh cho
nghién ciu didu tra; N 1a tdng s6 dan TP.HCM
nam 2014; e 1a mitc do chinh xac mong mudn (1-
do tin cay) (chon do tin cay 1a 92%).

Dua vao ti 1¢ dan s clia ting huyén, tac gia
sé Iya chon déi tugng ngau nhién véi ¢d mau can
diéu tra trén timg huyén cu thé: Huyén Ci Chi c6
40 phiéu va tap trung vao x4 Tan Pha Trung vi x4
ndy chuyén trong rau an toan; Huyén Héc Mon
c6 41 phiéu; Huyén Binh Chanh véi 55 phiéu tap
trung vao xa Tan Nhuyt 13 x4 trong lda va ciing
thuong xuyén xay ra ngap lut; Huyén Can Gio
véi 8 phiéu tuong duong 4,9% tap trung tai xa
Long Hoa; Huyén Nha Be véi 13 phiéu tap trung
tai xa Phudc Hiép, xa ¢6 mic do ngap cao va hay
xay ra sac 16.

2.2. Phuong phap AHP

Trén co sd muc tiéu danh gia viing tén thuong
do BDKH duya trén AHP, buéc dau tién can
tién hanh d6 1a tdng hop cac yéu t6 anh hudng
dén phan ving tén thuong BDKH trén khu vuyc
nghién ctiu. D& c6 duge thong tin diy di, ding
dén vé van dé nay, phuong phap lude khao tai lieu
va diéu tra thyc dia dugc sit dung. Luge khéo tai
ligu gitip nha nghién citu téng hgp biic tranh toan
canh vé BDKH trén dia ban nghién ctu tit qua
khit dén hién tai. Trong khi d6, khao sat thyc dia
gitip nha nghién citu hiéu r6 hon vé thie trang
tac dong ciia BDKH tai khu vuc nghién ctu ciing
nhu doi séng ngudi dan nhu thé nao, méi quan
he gitta BDKH véi ho ra sao, nhitng yéu t6 tiém
tang ndo c6 thé tac dong dén tinh tén thuong
trong thoi gian sip t6i.

Tt két qua luge khdo tai lieu va didu tra thuc
dia, mot danh sach cdc yéu t6 anh huéng dén
phan vimng tén thuong do BDKH duge xay dung.
Nhitng yéu t6 nay c6 thé phan thanh 4 nhom: tuy
nhién, kinh té, x& hai, co s ha tang.

Dua trén danh séch cac yéu t6 &nh hudng dén
phan ving tén thuong do BDKH da théng ke,
tién hanh lya chon ra nhitng yéu t6 dnh hudng
16n nhét. Sau d6, mot ciu tric thit bac duge xay
dyng dé sip xép cac yéu t6 da chon theo ting
cap bac khac nhau, tao tién dé cho qué trinh so
sanh cap.

Sau khi da thiét lap thit bac cho cac tiéu chi,
tiép theo 14 cho diém so sanh theo cip giita cac
tieu chi. Cong viéc nay doi hoéi can c6 syt tham van
nhidu chuyén gia dén tir cic truong dai hoc, vién
nghién cttu, ¢6 quan chinh phit va chinh quyén
dia phuong dai dién cho cac linh vyc khac nhau.
Mot bang cau héi duge chuén bi theo ting cha
dé: (1) Lya chon cac yéu t6 dnh hudng dén phan
viing tén thuong do BDKH, (2) Danh gia viéc lya,
chon céc yéu td, (3) So sanh mic do quan trong
giita titng cip yéu td. Diém sb so sanh ciip cudi
ciing cho céc tiéu chi s& dugc tat ca cic chuyén
gia thio luan va théng nhat.

Do gia tri diém sb trong ma tran so sanh cap
chi 14 dinh tinh nén can phéi chuyén déi ching
thanh cac gia tri dinh lugng va kiém tra tinh nhat
quan cia ma tran. Qué trinh nay dugc thyc hién
thong qua AHP. Cubi cung, néu ti s6 nhat quan
(CR) < 10%, két qua tinh toan trong s6 clia titng
yéu tb sé dugc cong nhan. Ngudc lai, sé can thyc
hién lai bu6c phan tich § kién chuyén gia.

Dua trén trong sb tinh toan, két hgp véi viéec
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[ Ban @b phin vine ton thwone do BDKH ]

Hinh 1. So dd phuong phap luan.

phan cap, chuin hoéa tén thuong cho timg tieu
chi, tién hanh chdng 16p thanh 1ap ban dd phan
viing tén thuong BDKH cho toan viing nghién
ctu.

2.3. Phudng phap GIS phan viing tdn thuwong
do BDKH

X4c dinh duge trong sb cac yéu té nghién citu
va xay dung dugc cac 16p thudc tinh cho cac ban
dd lugng mua, xam nhap man, nude bién dang,
xu thé tang nhiet do, kinh té - xa hoi sau d6 tién
hanh chdng 16p cac ban dd trén dé xac dinh duge
diém s6 ving tén thuong BDKH. Diém s6 nay
thé hieén dudi phuong trinh tuyén tinh sau:

Y = 5 o(Wei x Xgi) + ' (Ws; x Xgj) -

EE _ o(WAk X XAk)-

Trong d6, Y 1a hé sb phan ving nguy co dé
bi tén thuong do 4nh hudéng cia BDKH; Wg; 1a
trong sb6 cac thanh phan ciia E; Xg; 1a diém cac
thanh phan cta E; Wg; 1a trong s6 cac thanh
phan cla S; Xg; 14 diém cdc thanh phéan cta S;
Way 1a trong s6 cac thanh phan clia A; Xax 12
diém thanh phan ciia A. Thang danh gia mitc do
nguy co tai bién néi chung thuong cé it nhét 2 cap
va nhiéu nhét 13 7 cdp (Nguyen, 2006). S6 lugng
cac cap phu thudc vio muc tiéu nghién ctu, mic
do tai lieu c6 thé co, ty leé nghien ctu. Thang
danh gid mic do nguy co thuong duge dién té
theo mic do tang lén nhu sau:

Thang 3 cap: yéu (nhe, thdp), trung binh
(via,...), cao (ndng, manh,...).
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Thang 5 cap: rat yéu (rit nhe, rat thap,...),
yéu (nhe théap, ...), trung binh (vita,...), manh
(ndng, cao,...), rat manh (rit ning, rat cao,...).

Qua tim hiéu, théng ké phan tich danh gia cac
tai liéu c6 duge va can cit vao sy phan hoéa thyc
té cia mdi yéu t6 4nh huéng dén nguy co tén
thuong do BDKH, tac gia tién hanh phan chiing
thanh 4 cap (Tén thuong thap, Trung binh, Cao
va Rat cao), tuong ung vé6i thang diém sb tit 0
dén 3. Trén co s3 d6 khi phan cap céc tiéu chuan
ciing dugce dya theo thang phan clia nguy co tén
thuong do BDKH.

3. Két Qua va Thao Luan

3.1. Xac dinh trong sé tiéu chi ciia cac yéu td
déanh gii tinh dé bi tén thuong

Céac cau hoi duge téc gid thiét ké thanh bang
cau héi va phéng van chuyén gia, cac chuyén gia
diuing kién thiic cia minh dé so sanh mtc do quan
trong ciia cac yéu tb v6i nhau va cho diém. Than
diém dugc thiét 1lap tit 0 - 9, tai mdi gia tri sé
tuong tng v6i mot thang diém khac nhau. Sau
khi ¢6 két qua ctia 9 chuyén gia, nhém tac gia sé
tinh toan chi s6 nhit quan cho ting chuyén gia
trude khi téng hop lai thanh mot ma tran chung
cho 9 chuyén gia.

3.1.1. Trong sb dbi v4i céc tiéu chi ciia yéu t6 do
phoi nhiédm (E)

Trén co s6 luge khéo tai liéu, cac tiéu chi nhiét
do, lugng mua, nudc bién dang dugc si dung
dé thanh lap ban dd cho yéu t6 phoi nhiém do
BDKH. Véi 9 bang tra 16i cia chuyén gia, trong
s6 cho ting tiéu chi dugc trinh bay trong Béang
1.

3.1.2. Trong sb db6i véi cic tiéu chi cua yéu té do
nhay cam (8)

Déi v6i yéu té do nhay cdm thi cdc tiéu chi
vé Dan s6, Thu nhap, Mat do giao thong, Mat
do song ngoi va Hién trang st dung dat duge st
dung dat. Khao sat 9 chuyén gia, trong sé cho
ting tiéu chi duge trinh bay trong Bang 2.

3.1.3. Trong s d6i v6i cac tiéu chi cia cic yéu tb
kha nang thich dng

Céc tieu chi tugng trung cho yéu t6 kha ning
phuc hdi dugc tac gid lya chon 13 kinh nghiép
phong chéng cac biéu hien ctia BDKH véi sut hd

tr¢ clia chinh quyén dia phuong (Bang 3).

3.2. Phan ving tén thuong do BPKH 3 cac
huyén ngoai thanh TP.HCM

3.2.1. Xay duyng ban dé phoi nhiém

Sau khi tinh toan hé sb nguy co clia khu vic
nghién cifu vao nam 2015 va 2025, so sanh két
qué ctia 2 nam thiy ring do phoi nhiém ctia ndm
2025 cao hon so v6i nam 2015. Nam 2015 con c6
viing phdi nhiém thip nhung qua nam 2025 chi c6
viing phoi nhiém trung binh, cao va rat cao (Hinh
2). Két qua nam 2025 so v6i nim 2015 thi dién
tich viing phoi nhiém trung binh va rat cao ting
len trong khi dién tich viing phoi nhiém thap va
cao gidm (Bang 4). Phan cap do phoi nhiém va
dien tich ting ving dugc thé hien nhu sau: Cap
113 viing ¢6 muc do tén thuong thap nhat; Cap 2
14 viing t6n thuong trung binh; Cap 3 14 mitc ton
thuong cao; Cap 4 1a mitc ton thuong rat cao.

3.2.2. Xay dung ban d6 d6 nhay cam

Déi v6i nam 2015, ving nhay cdm thap phan
bd 1ai rac trén toan khu vyc nghién citu va tap
trung chii yéu & Can Gio, ving nhay cdm trung
binh phan bé & cd khu vy nghién cttu, viing nhay
cdm cao tap trung chii yéu 6 Hoéc Mon (Hinh 3).
Trong khi d6, nam 2025, vung nhay cdm trung
binh ndm radi réc trén toan khu vyc nghién citu,
nhidu nhit 13 Can Gid, ving nhay cdm cao trai
dai cd khu vic nghién citu, ving nhay cdm rat
cao chii yéu 13 Héc Mon va Nha Be. Phan cap do
nhay cdm va dién tich tung vung dugc thé hien
nhu sau (Bang 5): Cap 1 la ving ¢6 miic do nhay
cam thép nhit; Cip 2 Ia ving nhay cdm trung
binh; Cap 3 1a mic nhay cam cao; Cép 4 14 mic
nhay cdm rat cao.

3.2.3. Xay duyng ban db kha nang thich ting

Céc yéu t6 tugng trung cho kha niing thich ing
dudc tac gia lua chon 12 kinh nghiém phong chéng
cac biéu hién ctia BDKH véi su hd trg ctia chinh
quyen dia phuong. Cac sb lieu ndy dudgc tac gid
thite hien thong qua diéu tra phéng van. Gia st,
kh& ning thich ting khong thay déi cho giai doan
nghién cttu 2025 (Hinh 4).

Két qua tinh todn cho thiy gi4 tri hé s6 kha
nang phuc hdi chay tit 2 dén 3, dugc phan thanh
3 cAp nhu sau:

Céap 1: Chi yéu phan bd 6 huyén Binh Chanh,
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Bang 1. Trong sb céc tiéu chi ciia yéu t6 d6 phoi nhiém (E)!

Tiéu chi Nhiet do (E;) Lugng mua (E;) NBD (E3)

Nhiet do (E;) 1 0,5 0,5

Lugng mua (Es) 2 1 0,5

NBD (E;) 2 2 1

Trong s6 0,1103 0,3460 0,5438
le‘et qua tinh toan cho thdy CR = 0,047 < 0,1. Nhu vay, ma tran so sanh trén la
nhat quan.

Bang 2. Trong s6 cac yéu t6 nhay cam'

Mat do ol aa x
Yéu t6 Dan s6 Thu nhap  dudng giao Mat d? song I;Ilen tran§
< ngoi st dung dat
thong
Dan s6 1 1 2 1 0,667
Thu nhap 1 1 2,200 2,250 2,500
Mat do dudng giao thong 0,500 0,455 1 1,125 0,333
Mat do song ngoi 1 0,444 0,889 1 1
Hien trang st dung dat 1,500 1 3 1 1
Trong sb 0,203 0,313 0,1 0,164 0,22

1Két qua tinh toan cho thdy CR = 0,058 < 0,1. Nhu vay, ma tran so sanh trén 13 nhit quén.
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Hinh 2. Ban dd d6 phoi nhidm ciia khu viyc nghién citu ndm 2015 va 2025.
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Hinh 3. Ban d6 phan viing nhay cdm khu vuc nghién cttu ndm 2015 va 2025.

Bang 3. Trong s6 cac tiéu chi yéu t6 kha nang thich tng’

Tiéu chi

Kinh nghiém chéng
BDKH cta nguoi

Sy hé trg chong
BDKH ctia chinh

Kinh nghiém chéng BDKH ctia ngudi dan
Su hd trg chéng BDKH cia chinh quyén
Trong sb

dan quyén

1 0,33
3 1/1

0,25 0.75

11Két qua tinh toan cho thdy CR = 0,002 < 0,1. Nhu vy, ma tran so sanh trén 13 nhit quén.

Nhia Be, Can Gio. Cip nay chiém dien tich 3.2.4. Xay dung ban db tén thuong do BDKH dén
104.995.7 ha.

Céap 2: Vung ¢6 kha néng thich tGng trung binh
c6 gia tri chay tit 2 dén 2,25. Phan bé chi yéu
huyén Héc Mon. Cap nay c6 dién tich 10.908,36

ha.

Cép 3: Vung c6 kha ning thich tng cao c6 gia
tri chay tit 2,25 dén 3. Vung c6 kha nang phuc
héi cao va rat cao chii yéu tap trung & huyén Ca
Chi. Dién tich tuong tng la 43.409,43 ha.

khu vuc nghién ctu

Ban dd phan ving tén thuong do BDKH duge
xay dung trén co s chong lap ba ban dd thanh
phan 1a yéu t6 phoi nhiém (E), do nhay cdm (S)
va kha nang thich ing (A) theo cong thic Y =
E+S-A

Ban dd tdng thuong duge phan theo 4 cip: Cap
1 1a viing c6 mitc do tén thuong thap nhat; Cap 2
14 viing t6n thuong trung binh; Cap 3 14 mifc ton
thuong cao; Cap 4 13 mic tén thuong rat cao.
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Bang 4. Dien tich phan cip nguy cd do bién d6i khi hau tai cic huyén ngoai thanh

TT  Phan cp Nam 2015 Nam 2025
Dién tich (ha) Ty le (%) Dien tich (ha) Ty le (%)
1 Thap 8.578,08 5,38 0,00 0,00
2 Trung binh 14.7018,51 92,28 155.596,59 97,67
3 Cao 3.716,28 2,33 15,66 0,01
4 R4t cao 0,63 0,01 3.701,25 2,32

Bang 5. Dién tich phan cip nhay cdm do bién ddi khi hau tai cac huyén ngoai thanh

TT  Phan cap Nam 2015 Nam 2025
Dién tich (ha) Ty le (%) Dién tich (ha) Ty le (%)

1 Thap 47.715,21 29,95 0,00 0,00

2 Trung binh 105.161,67 66,01 47.824,11 30,47

3 Cao 6.436,62 4,04 79.509,51 50,65
o - - So sanh 2 ban dd nam 2015 va nam 2025, mic
BAN DO THE HIEN MU'C DO | do t6n thuong clia nam 2025 cao hon nam 2015,
I I-J—LiNj.Ier,:TI-Iﬁ-C.'IH-II'.‘N«;:{AC} b mic do tén thuong thap va trung binh gidm, tj
: KHU VUC NGHIEN CUT ® 1é tén thuong cao va rat cao ting nhanh (Hinh

“ 5).

H + H 3.3. Dé xuét cac bién phap thich ing, giam

thidu tac dong cia BDKH dén khu vuc
nghién citu

Day la céac viing ven ciia TP.HCM, 1a cic huyén
c6 sdn xudt nong nghiép, lam nghiép va nudi
trong thiy sén. Trong tuong lai, cAc huyén ngoai
thanh c6 hudng t6i do thi héa nhung vin dam
b&o mot phan dién tich dé sdn xuit nong nghiep,

*| Chagiai o ! nong nghiép cao. Céc gidi phap dua ra nhim dam
MEIFANGTI'HCH“TG bdo dugc tinh dic thit ciia khu vuc:

= Giai phap phi cong trinh: Trong quéa trinh do

1 4 thi héa, can phai 16ng ghép céc tac dong cua

A L
y y
I = = o e e

Hinh 4. Ban dd thich #ng khu vyc nghién citu.

Nam 2015 mifc ton thuong thap va trung binh
chiém phan 16n dién tich, mtc tén thuong cao
va 1t cao chi rai rac v tap trung chi yéu &
khu viic Binh Chanh, Nha Be va Can Gio (Bang
6). Nam 2025 mtc do ton thuong cao va rat cao
chiém ty 1é tuong d6i 16n. Chiém hau hét khu vyc
Binh Chénh, Nha Be, mot phan Can Gio va ¢6
cd huyén Hoéc Mon va Ca Chi.

BDKH vao quy hoach téng thé hé théng thoat
nude ctia thanh bd, quy hoach téng thé thoat
nudc,... dé gidm hien tugng ngap lut tai cac viing
c6 mic do tén thuong cao; Nang cao nang liyc
du bao, phong chéng ngap lut; Xay dyng va ban
hanh cdc quy dinh vé c6t khéng ché xay dung,
vé ho diéu tiét, vé he s6 mat phi tai cdc khu do
thi méi, quy ché vé khong gian danh cho nudéc...
nhiim ddm bdo cic yéu cau thoat nude, ngsn chin
phat sinh diém ngap mdi dugc 1dng ghép chit ché
trong linh vyc quy hoach, xay dung va quéan 1y do
thi; Tang cudng quén 1y, gidi quyét tinh trang lan
chiém trai phép, x4 rac trén cac song, kénh, rach
thoat nu6e trén dia ban thanh phd; ting cuong
kiém tra, xtt 1y tinh trang nha dan 1an chiém trai
phép song, kénh, rach thoat nudc va cai tao, nao
vét thong thoang toan bd kénh rach thoat nudc;
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Bang 6. Dien tich phan viing tén thuong do bién ddi khi hau tai cic huyén ngoai
thanh
P Nam 2015 Nam 2025
TT an ca
Phan cap 5 ha) 19 1o (%) Dien tich (ha) T 16 (%)
1 Thap 136.751,94 85,84 36.354,33 23,16
2 Trung binh 21.160,89 13,28 84.762,27 54
3 Cao 1.399,95 0,87 34.602,21 22,04
4 Rét cao 0,72 0,01 1.260,36 0,8
|{ BANDOPHAN CAPPHANVING TONTHUONG |, || BANDOPHAN CAPPHAN VING TONTHUONG |4
! DOBIENDOIKHIHAUKHUVUCNGHIEN CUU | ¢| DO BIENBOIKHI HAUKHU VUC NGHIEN CUU |+
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Hinh 5. Ban dd phan viing tén thuong do BDKH khu vuc nghién cttu nam 2015 va 2025.

Tuyén truyén gido duc ngudi dan vé tdc dong
cia BDKH va hinh thanh § thic chi dong ting
phé v6i BDKH; Thiét lap quy trinh van hanh hd
chita da muc tieu va thiét lap hé thdng cdnh bao
s6m ciing nhu quy trinh tdng phé; Bao vé ring
ngap man Can Gio, bdo tdon da dang sinh hoc,
chia trong bdo vé va phat trién céc he sinh thai,
cac gibng, loai c6 stic chdng chiu tét véi cac thay
déi khi hau; Bio vé vi bdo ton ngudn gien va
cic gidng loai c¢6 kha ning bi tuyét ching do téc
dong ciia BDKH; Phat trién cac loai cay trong
¢6 kha nang chdéng chiu vdi didu kién ngoai cadnh
khic nghiét cling nhu ting cudng cic gidng cay
c6 thé chiu nhiét, chiu han, chiu lyt ngdn ngay

(do mua tng) v cac gibng cay c6 bien do sinh
thai rong. Dic biet, phat trién cac loai cay hoa
mau ngin ngay; Can phai xay dyng phuong &n
phan ranh mén - ngot nhét 13 khu vyc huyén Can
Gio va tudi - tieu tach rdi trong didu kien BDKH.
Tung budc chii dong tiéu nudc béng tram bom;
Xay dung phuong an di doi cac nha & ven song,
ven bién v viing ngap triing, nhiim dam bio tinh
mang va tai sdn nhan dan huyén Can Gis, Nhi
Be va Binh Chanh khi ¢6 béo, lut 16n, sac 16 xay
ra.

Giai phap cong trinh: Nang cap, hién dai hoa
cac hé théng cong trinh thiy lgi hién hitu vé6i viéc
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dau tu trang thiét bi thong tin, hé théng quan
trdc tu dong, quan ly diéu hanh hé thdng mot
cach chti dong, khoa hoc, higu qué,dac biét cac hé
théng cén dau mdi; Xay dyng cac hé théng ngdm
chéng ngap thong minh dé diéu tiét nudce khi co
mua to vi triéu 16n nhim gidm thiéu ngap tng
xay ra; Dau tu xay duyng, nang cip cac hé théng
thity lgi, dé bién, dé song, dé cita song phong
chéng lut bdo, nao vét thong thodng cac kénh
rach hién hitu dang bi bdi ldng nhim phuc vy
cip nudc, tieu thoat nuéc bdo didm an toan cho
dan sinh va ving san xuat, bdo vé moi trudng
sinh thai; Ap dung cac gidi phap tudi tien tién,
tiét kiem nudc cho céc loai cay trong can, cay
cong nghiép, cdy dn qua c6 gia tri hang héa va
kinh té cao; Xay dung phuong &n di doi cac nha
& ven song, ven bién va viing ngap triing, nhim
dam bédo tinh mang va tai sdn nhan dan huyén
Can Gig, Nha Be va Binh Chéanh khi c6 bao; Xay
dung hé théng kiém soat, phong chdng dich bénh
cay trong va vat nudi trong diéu kien BDKH.

4. Két Luan

V6i viéc st dung phuong phap phan tich da
tieu chi MCA cu thé 1a tién trinh phan tich thit
bac AHP, két hop v6i GIS dé phan vimng tén
thuong do BDKH tai cac huyén ngoai thanh cia
TP.HCM, nghién ctu da phan viing tén thuong
do BDKH, hau nhu trén ci khu vyc nghién cttu
déu tén thuong do BDKH gay ra, khu vic ton
thuong cao va rat cao hau nhu tap trung & Binh
Chéanh, Nha Be, Héc Mon, Can Gio (di